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EDITORIAL 


FEWER DEATHS FROM GALLBLADDER 
DISEASE 


HE Metropolitan Life Insurance Company in its 
November, 1935, bulletin states that gall-bladder 
diseases, next to appendicitis, are the most frequent 
surgical conditions of a serious nature and that there has been 
no improvement in the death rate in the last twenty-four 
years. 

During the last decade notable advances have been made 
in the surgical care of these cases, especially in the preopera- 
tive and postoperative treatment. Why has there been this 
failure to translate better surgery into better mortality? 

I think that it is largely due to the fact that our profession 
as a whole still adheres to a policy of watchful waiting. 
Most surgeons postpone operation in cases of acute chole- 
cystitis and hope that the inflammation will subside, despite 
the evidence that has accumulated against this practice. 
As a result of this attitude of the surgeon, the family physi- 
cian who is first called, counsels delay. He rightly reasons 
that he might as well do the watching at home and save the 
patient the expense of having the watching done by a 
surgeon in a hospital. 

In chronic cholecystitis and cholelithiasis, also, there seems 
to be a feeling that there is no hurry as a year or two will 
make no difference. The gastroenterologist is willing, in 
many instances, to take his turn with his professional 
brethren in standing watch over the gall-bladder patient. 
That procrastination is often the order of the day, seems to be 
shown by the advertisements of a recent book on gall-bladder 
disease which is said to include dozens of actual prescriptions 
proved in daily practice. Can it be possible that dozens of 
prescriptions are necessary for the proper care of these cases? 

There are a few important facts that should be brought 
forcibly to the attention of the profession and the laity. 
Eliason says that early diagnosis to-day is showing» that 
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36 per cent of patients with gallstones are 
under thirty-nine years of age. Goldish and 
Gillespie have shown that of those who die 
after gall-bladder operations the average 
age is ten years older than those who live. 
Bashein analyzed 158 operations and found 
that those with one or two attacks only 
showed a mortality of 3 per cent while 
those with more than two attacks showed 
a mortality of 8.7 per cent or nearly three 
times. The Metropolitan Life Insurance 
Company’s figures show that beginning 
with the age of twenty years the death 
rate from gall-bladder diseases becomes 
appreciable and increases rapidly there- 
after to the end of life. 

Touroff, of the Mt. Sinai Hospital, 
analyzed 75 cases of proved acute chole- 
cystitis. A policy of delay was pursued, 
waiting for the inflammation to subside 
before operation was finally performed. He 
remarks “‘Advanced grades of inflamma- 
tion may exist in the complete absence of 
clinical signs and symptoms.” In about 
one-third, pus or gangrene was present at 
operation. 

A rosier picture is painted by Pratt from 
Wayne Babcock’s clinic who reported all 
the operations for acute suppurative and 
gangrenous cholecystitis covering a period 
of thirteen months. There were no deaths 
when the operation was performed within 
forty-eight hours of the onset of symp- 
toms. Twenty-three patients were operated 
within twenty-four hours of admission to 
the hospital and all recovered. 

Perforation of the gall bladder is not 
uncommon but it ts seldom diagnosed even 
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by surgeons of large experience. A careful! 
survey of the causes of death in any large 
clinic will show that the basic reason in 
practically every case is delay, sometimes 
over a period of years and sometimes only 
for a few days. The death certificate may 
say pneumonia or myocarditis but these 
are only secondary to inanition and poor 
resistance to infection from prolonged gall- 
bladder disease. Death seldom occurs in 
younger people operated early in the course 
of their disease. I quote again from the 
Metropolitan bulletin 


In expert hands to-day the operative mortal- 
ity is very low. Permanent recovery results in 
most cases. In one group of patients who were 
traced a year or more after operation for 
removal of the gall bladder, more than 85 per 
cent reported complete relief, and most of the 
others reported partial relief. In a similar group 
of patients traced from twenty-two to twenty- 
five years after operation, the long term results 
were found to be satisfactory in more than 
80 per cent of the cases. 


Undoubtedly these results could be im- 
proved by our more accurate methods of 
diagnosis and by more prompt operation. 

Where is there a more fruitful field for a 
campaign of education than this? Phila- 
delphia recently had a special drive to 
lower the mortality in appendicitis. Which 
one of our societies will be the first to make 
a determined effort to secure operation 
early in the disease for those suffering from 
definite, carefully diagnosed gall-bladder 
disease? The results will amply repay those 
who can accomplish this. 

Henry F. GranHam. 
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ENUCLEATION OF SUPERIOR THYROID POLE* 


C. EApDEs, M.D. 


DETROIT, 


URING the past ten years there 
have been many contributions to 
the literature concerning the surgi- 

cal importance of the recurrent laryngeal 
nerve during thyroidectomy.'* However, 
with the exception of the excellent work of 
Nordland’ and Roeder,® there has been no 
remarkable reference to the role of the 
superior laryngeal nerves in postoperative 
complications. Those complications de- 
scribed as laryngeal discomfort, transient 
aphonia, minor voice changes, cough, 
mucus accumulations and varying degrees 
of respiratory embarrassment, have re- 
ceived very little consideration. 

The variability in degree of severity of 
postoperative symptoms encountered in 
patients of one surgeon as contrasted with 
another, demands further consideration 
of certain previously neglected points in 
thyroidectomy technique. There can be no 
doubt that the external and often the inter- 
nal branches of the superior laryngeal nerve 
are injured during gross mass ligation of the 
superior thyroid pole. Many surgeons have 
seen varying degrees of adductor and ab- 
ductor paralysis in instances where they 
were absolutely certain that the recurrent 
laryngeal nerve was not injured. 

This paper is concerned with a review of 
the surgical anatomy of the superior laryn- 
geal nerves and the presentation of certain 
points in thyroidectomy technique de- 
signed to avoid injury to them. 


ANATOMICAL CONSIDERATIONS 
(LOWER CASE) 


The muscles of the larynx may be di- 
vided into two groups: the intrinsic and 
the extrinsic. 

The extrinsic group acts upon the larynx 
as a whole and does not concern us here. 
The intrinsic groups are strictly concerned 
in the functions of respiration and pho- 
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nation and are composed of five sets: 
(1) posterior cricoarytenoids, (2) lateral 
cricoarytenoids, (3) thyroarytenoids, (4) 
interarytenoids (transverse and oblique) 
and (5) cricothyroids. These muscles are 
supplied by the laryngeal branches of the 
vagus nerve. When the paired posterior 
arytenoids contract the vocal cords are 
separated. Phonation is dependent upon 
the action of the constrictor muscles of the 
vocal cords (recurrent laryngeal nerve 
supply). The muscles when contracting 
approximate the cords in the midline. The 
anterior one-half of the vocal cords are 
adducted by the lateral cricoarytenoids, 
antagonized by the posterior cricoaryte- 
noids, and the thyroarytenoid antagonized 
by the cricothyroid. The posterior portion 
of the cords are adducted by the inter- 
arytenoid muscle. All of the forementioned 
muscles are innervated by the recurrent 
laryngeals with the exception of the crico- 
thyroid which is supplied by the external 
branch of the superior laryngeal nerve, 
and the interarytenoid which most text- 
books describe as being innervated by 
the recurrent laryngeal. Nordland’ has 
shown this latter muscle to be exclusively 
innervated by the superior laryngeal in 
18 of 19 dissections. One specimen showed 
the interarytenoid muscle receiving a twig 
from the internal branch of the superior 
laryngeal nerve and also from the recurrent 
laryngeal nerve. An anastomotic branch 
between these two nerves was present in 
three specimens. 

Negus’ states that sensory innervation 
of the larynx is furnished by the recurrent 
laryngeal nerve up to the level of the vocal 
cords, and that above this limit, sensation 
is furnished by the internal branch of the 
superior laryngeal nerve. Because of this 
fact, and that the cricoarytenoid and inter- 
arytenoid muscles are innervated by the 


* From the Department of General Surgery, Woman’s Hospital, Detroit, Michigan. 
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superior laryngeal nerve the vulnerability 
of this nerve in thyroidectomy becomes 
an important consideration. 


SUPERIOR THYROIO AR 


INT BR. SUR _LAR.NERVE 


BONE... 


| POSTERIOR CRiICO- 
ARYTENO:ID MUSCLE 


CRIKOTHYROIO 


CRICOID CARTILAGE 


TRACHEA __ 


il? 


Fic. 1. Dissection of larynx, modified after Jack- 
son, to show the relationship of the superior 
laryngeal nerves, superior thyroid artery and 
vein. 


The superior laryngeal nerve arises from 
the ganglion nodosum of the vagus and 
after a short course divides into two 
branches, the small external and the larger 
internal branch. The external branch 
passes downward and medially and is 
finally distributed to the cricothyroid 
muscle and sends some branches to the 
constrictors of the larynx. The internal 
branch passes medially and enters the 
larynx through the thyrohyoid membrane 
where it is then distributed to the laryngeal 
mucous membrane and to the interaryte- 
noid muscle. It occasionally gives an 
anastomotic branch to the recurrent laryn- 
geal nerve. 

The superior laryngeal nerve from its 
origin lies parallel to and in close proximity 
with the superior thyroid artery and its 
branches. There can be no escape from its 
surgical importance. 


SURGICAL CONSIDERATIONS 


Many years ago Kocher" realized this 
surgical hazard when in his classical de- 
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scription said, ‘We find the main trunk 


of the artery (superior thyroid) lying on 
the outer surface of the inferior constrictors 


ARYTENO/O ...- 
CARTILEGE 


CAROIAC BRANCH 


POSTERIOR 
ARYTENDID ™ 


OF CRICO/O CART 


TRACHE & Cemagavous 
TION) 


Fic. 2. Dissection of larynx to show muscular 
distribution of the internal branch of the 
superior laryngeal nerve. 


of the pharynx with the superior laryngeal 
nerve only a little above.” Figures 1 and 2 
demonstrate the vulnerability of the inter- 
nal branch of the superior laryngeal nerve 
in mass ligation. Attention is called par- 
ticularly to the location of the external 
branch and its distribution to the crico- 
thyroid muscle. The importance of the 
internal branch is all the greater because 
of its distribution to the laryngeal mucosa 
in addition to its function as innervator 
to the interarytenoids. 

According to Jackson," paralysis of the 
interarytenoid muscle would cause a more 
or less complete aphonia. Visualization of 
the vocal cords shows them in contact 
in the anterior two-thirds during phona- 
tion, there being a triangular hiatus be- 
tween the posterior one-third. Injury to 
the external branch of the superior laryn- 
geal, which supplies the cricothyroid mus- 
cle would cause the voice to become weak 
and rough, and easily fatigued. 

Polar ligation, en masse, as practiced by 
Gustave Schwyzer,!? was an advance in 
technique over the ultra type of extra- 
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capsular ligation of the arterial trunk. In 
this manner it is possible to avoid the 
superior laryngeal nerve and preserve some 


Fic. 3. Pilot clamps on the inferior vessels 
and middle thyroid vein after elevation 
of the glandular mass towards the 
midline. 


of the healthiest part of the gland, yet at 
the same time destroy numerous sympa- 
thetic nerve fibers at the superior pole. 
With this latter purpose in mind, one 
wonders how often the superior laryngeal 
branches have been included. 

The methods of attacking the superior 
pole are exceedingly numerous. The ex- 
tremes are represented on the one hand 
by the exact ligation of the artery as 
taught by Halsted'*® and advocated by 
Cutler!’ and on the other, the mass ligature 
of Schwyzer and recommended by Alfred 
Brown.‘ The latter with some modification 
is essentially the technique employed by 
Crile and Dinsmore,” who ligate the upper 
pole by a double catgut suture, inserting 
it from within outward, in the same direc- 
tion in which the superior clamps have been 
applied. Roeder, perhaps, uses a technique 


closely resembling that to be described, 
the underlying principles being obviously 
identical. 


Fic. 4. Dissection of the preglandular ribbon muscles 


completed to the carotid sheath. The middle 
thyroid vein is ligated. The false capsule includ- 
ing the first polar branch is divided and enuclea- 
tion is begun. 


TECHNIQUE 


With the possible exception of Roeder’s 
work, a description of the technique herein 
described (Figs. 3 to 6) has not been 
found in the literature. It is very closely 
related in execution and end results to 
that advocated and taught by Frederick 
A. Coller’® and W. E. Johnston." 

The method of attacking the superior 
pole presented might be considered as an 
enucleation maneuver. It is based upon the 
fact that the so-called and perhaps wrongly 
named thyroid capsule is reflected upon 
and intimately associated with the ex- 
ternal coverings of the terminal branches 
of the superior thyroid artery. This ar- 
rangement is not easily demonstrated on 
the fixed tissues of the cadaver but presents 
itself during operation on the living. 
The method is planned to ligate each 
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arterial branch as it penetrates the fascial 
covering of the gland. The usual thyroidec- 
tomy technique is followed to the point 


Fic. 5. Several branches of the superior thyroid 
artery is secured and the superior pole is partially 
delivered. 


where the glandular capsule has been 
reflected laterally to where it merges with 
the coverings of the lateral neurovascular 
bundle, the carotid sheath. The suspensory 
ligament of the lobe under attack is then 
incised and ligated and the lobe rotated 
slightly away from the larynx. No further 
attack is made upon the superior thyroid 
pole at this time. Two pilot clamps are 
then placed upon the middle thyroid 
vessels (vein) and the lower polar vessels. 
After the glandular mass of the lobe being 
attacked is elevated from its bed by Lahey 
grasps (Fig. 3), the middle thyroid vein is 
then divided and ligated, and the enuclea- 
tion of the superior pole is now begun in 
the following manner: A Lahey tenaculum 
is placed upon the glandular substance 
high up near the superior pole and gentle 
traction made. That portion of the glandu- 
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lar capsule which is reflected upon the 
vessels is put on the stretch. A peculiar 
phenomenon is then observed. The in- 


Fic. 6. Subtotal lobectomy complete; the 
superior thyroid artery branches are tied last 
when exposure is best. 


cluded vessels suspend the capsular tissues 
after the manner of a blanket hanging over 
a clothes line. A clamp is then placed high 
up on this raised edge (ridge pole of tent) 
and another placed a slight distance below 
it and the included vessel incised (Fig. 4). 
By making slight traction on the lower 
clamp a triangular hiatus in the fibrous 
tissue beneath the upper clamp is noted. 
The handle of the scalpel can then be 
placed between the so-called tent flaps and 
the upper pole enucleated upward to the 
point where the next vessel branch is put 
on the stretch (Fig. 5). The procedure 
is repeated after traction is placed upon 
the tenacula and the upper pole drawn 
down further, extreme care being taken, 
however, to avoid stretching or angulating 
the upper end of the recurrent laryngeal 
nerve. In this manner all of the branches 
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of the superior thyroid artery are secured 
as they emerge through the capsule, even 
including a posterior branch in the retro- 
tracheal lobes. The branches of the supe- 
rior laryngeal nerve are never exposed to 
injury. 

After the upper pole is delivered, there 
will be three to five small terminal branches 
of the superior thyroid artery held in 
clamps (Fig. 6). These are turned to the 
side and covered with gauze. The lobec- 
tomy is then completed by dividing the 
isthmus and removing the desired amount 
of the gland substance, following the usual 
technique. The vessels of the inferior pole 
are ligated, as are those within the thyroid 
remnant. The clamps upon the terminal 
branches of the superior thyroid artery 
and vein are ligated last when the exposure 
is the best. 


SUMMARY AND CONCLUSION 


It is probable that the more minor pos- 
toperative complications, including tran- 
sient aphonia, are caused by varying 
degrees of injury to the superior laryngeal 
nerves. The anatomy of the superior laryn- 
geal nerves has been reviewed and a techni- 
cal maneuver in thyroidectomy has been 


described which decreases liability of 
injury to these nerves. 
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A NEW TECHNIQUE OF NEPHROURETERECTOMY 


WITH SPECIAL REFERENCE TO URETEROCELE 


Tuomas E. Gipson, M.D., F.A.C.S. 


SAN FRANCISCO 


HE most positive indication for 

ureterectomy in diseases of the 

kidney requiring nephrectomy is in 
cases of tumor arising within the kidney 
pelvis or ureter. The mucosa of the kidney 
pelvis and ureter shares in common with 
that of the bladder a propensity for trans- 
plantation and multiplicity of growths. 
With papillary growths in the renal pelvis 
other growths arising coincidently or sub- 
sequently in the ureter are so frequent that 
ureterectomy is always an imperative 
necessity (Scholl, Walters and Braasch, 
Woodruff, Kimball and Ferris). In these 
cases it is customary to circumcise the 
intramural portion of the ureter including 
a cuff of vesical mucosa. As an alternative 
method which is technically easier Colston 
advises, for suitable cases, resection of the 
ureter close to the bladder and burning out 
the stump thoroughly by passing a dia- 
thermy electrode through it to the 
bladder. 

Ureterectomy is seldom necessary in 
other diseases of the kidney although re- 
ports of empyema of the ureteral stump by 
Hyman, Dourmashkin and others, indicate 
that there is a legitimate field for this 
operation. The ureter does not necessarily 
undergo atrophy and obliteration following 
nephrectomy. Dourmashkin has shown by 
ureterogram the presence of a normal ureter 
five years after nephrectomy for stone. He 
concludes that a pre-existing diseased state 
of the ureter with insufficient drainage of 
the orifice is necessary for empyema of the 
stump to occur. Gutierrez in 1931 pre- 
sented a thorough review of the indications 
for ureteronephrectomy. Beer in 1933 
presented his experience with 40 cases of 
nephroureterectomy. They were grouped 
with respect to indications as follows: 


Group 1. Papillary growths of 

the kidney pelvis or ureter. ........ 4 cases 
Group 2. Tuberculosis of the 

kidney with marked stricture 


formation at the lowerend of the 

ureter, associated with dilated, 

large, very thick or thinned out 

ureter (empyema) ................ 24 cases 
Group 3. Hydro- or pyoure- 

teronephroses due to intrinsic 

or extrinsic stricture at the 

lower end of the ureter, or due 

to firmly impacted stone or due 

to unilateral dilated ureteral 


These three groups cover in a general way 
the indications for ureterectomy, yet with 
the exception of Group 1 the indications 
are only relative and depend upon care ful 
judgment and analysis of the individual 
case. So far as personal experience goes, no 
case of tuberculosis of the kidney to date 
has seemed to require ureterectomy. In one 
case of tuberculosis of the kidney asso- 
ciated with calculus impacted in the lower 
ureter, nephrectomy was done and the 
infected ureter with its stone was left in 
situ. The nephrectomy wound healed in 
three months and the severely infected 
bladder subsided spontaneously. However, 
one is left in a quandary as to whether or 
not routine nephroureterectomy in all cases 
of renal tuberculosis would result in more 
rapid healing of the wound and bladder, 
and prevent those occasional harrowing 
instances in which the bladder does not get 
well but instead continues to get worse. In 
a personal communication Cabot states as 
follows: 


You will remember that ureterectomy was 
very strongly advocated by Kelly of Baltimore 
some twenty-five years ago, and was carried 
out, at least in the East, by a good many 
people. Undoubtedly, the cases were poorly 
selected, but the net result was most unsatis- 
factory and threw the whole method into 
disrepute. At the present time I believe that 
ureterectomy should be reserved for a very 
small proportion of cases in which the whole 
ureter is very much involved and stiffened, and 
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in which there is obstruction in its lower seg- 
ment. Even here I am skeptical of the wisdom 
of doing ureterectomy in connection with 
nephrectomy. The fact of the matter is that 
I have only seen two or three cases in thirty- 
five years in which there was evidence that the 
leaving of a large portion of the ureter unfavor- 
ably affected the healing of the bladder and 
ureter lesions. I believe it to be fundamental 
that the lesions of the ureter and bladder, being 
secondary to those of the kidney, are much less 
inveterate and stubborn and show a tendency 
to heal similar to that shown by tuberculosis 
in non-glandular organs. With our much 
increased ability to outline accurately the ureter 
both before and after operation I think there is 
probably a small group of cases in which 
nephrectomy having been done and recovery 
having taken place, stubborn cystitis confined 
to that portion of the bladder will suggest an 
unhealed and perhaps unhealing lesion of the 
ureter, and authorize its removal. On the other 
hand, I would not even now accept the view 
originally popularized by Kelly and his asso- 
ciate, Burnam, that not only the ureter, but 
the adjoining portion of the bladder, should be 
removed. The removal of the bladder wall has 
seemed to me in the few cases in which I have 
known it to be attempted to be very likely 
to lead to troublesome fistula and serve no good 


purpose, 


The necessity for nephrectomy arises in 
some cases of ureterocele which have ad- 
vanced to the stage in which the kidney has 
been severely damaged or destroyed by 
back pressure and infection. Ureterectomy 
may occasionally be necessary in these 
cases to prevent empyema of the stump, or 
in cases of tremendous dilatation of the 
ureter in which the ureterocele has been 
previously destroyed to avoid in effect a 
megaloureter acting like an infected di- 
verticulum of the bladder. 


URETEROCELE 


Ureterocele is defined as a cystic dilata- 
tion of the lower end of the ureter second- 
ary to stenosis or stricture of the ureteral 
orifice. Ureterocele should not be confused 
with prolapse of the ureter which is rela- 
tively rare and of no great importance. 
Prolapse is sometimes seen associated with 
edema in the presence of a calculus im- 
pacted in the lower end of the ureter. 
Albarran has reported a case of rather 
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marked prolapse of the ureter not asso- 
ciated with stone. In ureterocele there is no 
prolapse of ureteral mucosa into the 


Fic. 1. Drawing illustrating successive stages of 
ureterocele formation (a, b, c, d, and e) pro- 
lapse of the ureter associated with stone. Note 
that prolapse is an eversion of ureteral mucous 
membrane into the bladder in contrast to 
ureterocele which is a ballooning of the intra- 
vesical portion of the ureter without eversion, 


bladder (Fig. 1). This point is emphasized 
because the two terms are often used inter- 
changeably in the literature. 

History. The foreign literature on ure- 
terocele is voluminous, but prior to 1900 
only an occasional postmortem finding of 
this condition is reported. Since 1900 the 
systematic use of the cystoscope has 
greatly augmented the number of com- 
munications on the subject both in this 
country and abroad. Marmier gives Lechler 
(1835) credit for the first recorded case. 
Lechler thought he was dealing with a case 
of double bladder. Englisch in 1898 pre- 
sented a critical review of the subject 
including 40 collected cases. Cohn in 1904 
appears to have been the first to make a 
correct diagnosis of the condition during 
life. Brongersma in 1907 collected 61 cases, 
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of which 17 were diagnosed during life. 
Blum in 1920 found that the number of 
cases reported had grown to 100. However, 


Fic. 2. Ureterocele demonstrated by intravenous 
urography. (After Carrigiani.) 


these include cases of prolapse which he 
does not differentiate from ureterocele. 
Bachrach in 1928 brought the subject up 
to date in a comprehensive review. 

In America, the first case reported seems 
to be that of Caillé (1888) in which he 
described “‘ Prolapse of the inverted lower 
portion of the right ureter through the 
urethra in a child two weeks old.”’ The next 
noteworthy article is that of Blumer in 
1896 who collected 13 cases. A few of the 
more important contributions since then 
are those of Eisendrath 1911, Caulk 1913, 
Barringer 1914, Petillo 1925, Dawley 1930, 
Dourmashkin 1935, and Hunner, 1935. 

Pathogenesis. The general consensus of 
opinion is that ureterocele is usually of 
congenital origin, rarely if ever acquired. 
Caulk attributed one of his cases to tuber- 
culous cicatrix of the ureteral orifice. Others 
have sought to pin the blame on various 
inflammatory processes affecting the blad- 
der, or on stone blocking the ureteral 
orifice, as reported by Patch. However, 
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these conditions are probably more often 
superimposed phenomena, and the weight 
of evidence points to a congenital origin in 
most cases. A study of anomalies shows 
that the ureter has a complicated em- 
bryological development subject to many 
vagaries. Chwalla has described the em- 
bryological factors involved in the patho- 
genesis of ureterocele. He demonstrated 
that in embryos 12 to 28 mm. in length 
there is a physiological stenosis of the 
ureteral orifices caused by the epithelial 
spur which grows down to separate the 
primary excretory duct from the ureter. 
This spur, or ureteral membrane, finally 
bulges toward the bladder and bursts to 
restore ureteral patency. Disturbance of 
this process might produce stenosis and 
ballooning of the intravesical portion of the 
ureter. Lavendera stresses the frequency of 
associated anomalies in support of the 
theory of congenital origin of ureterocele, 
and Hunner mentions the relative fre- 
quency with which the condition is found 
in the very young, together with the 
tendency to bilateral involvement. Carver 
cites the possible influence of a long sub- 
mucous course of the ureter in the bladder 
and faulty development of Waldeyers 
fascia. 

Symptoms and Diagnosis. Ureterocele 
is insidious in its development and often 
exists for years without producing symp- 
toms of any kind. Symptoms when they 
arise are those usually encountered in inter- 
ference with renal drainage plus secondary 
infection. As in all obstructive uropathies 
secondary infection is an almost inevitable 
sequel. This is always serious because back 
pressure and infection may lead to irrepar- 
able hydronephrosis and _ pyonephrosis. 
The gravity of the situation is emphasized 
by the fact that more than 15 per cent of 
cases are bilateral, a condition which may 
lead to a fatal termination from urosepsis 
or uremia. In the female occasional cases 
are reported in which the ureterocele has 
protruded through the urethra so as to be 
visible externally, and has been mistaken 
for urethral prolapse or caruncle. In the 
presence of a ureterocele of large size the 
x-ray plate may furnish strong presumptive 
evidence as shown by Romaine, Wiillen- 
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weber, Carrigiani, Rossoni, Vorschutz and 
Pisarski. The value of intravenous urog- 
raphy is illustrated in Figures 2 and 3, 
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have made open surgical attack obsolete. 
Rather than radical destruction of the 
cyst, the most conservative procedure 


Fic. 3. Cases of ureterocele demonstrated by intravenous urography. (After 


Wiillenweber.) 


in which a characteristic defect is shown in 
the cystogram so obtained. However, a 
positive diagnosis can only be made with 
the cystoscope. It is important to remember 
that in most cases the cyst undergoes inter- 
mittent filling and collapsing, and that 
during the period of collapse the bladder 
wall and ureteral orifice may appear 
essentially normal. The ureterocele could 
be readily overlooked if viewed only during 
the period of collapse. When distended the 
cyst appears more or less fusiform or 
spherical and semitranslucent, with fine 
blood vessels coursing over its surface 
which are continuous with blood vessels of 
the vesical mucosa. 

Treatment. The object of treatment in 
cases of ureterocele is the establishment of 
good drainage for the kidneys, and at the 
same time, as emphasized by Hunner, a 
careful attempt should be made to preserve 
the valve-like action of the ureterovesical 
septum in order to prevent urinary reflux. 
Indiscriminate destruction of the cyst is to 
be decried, because by so doing all sem- 
blance of a ureterovesical valve is destroyed 
and the kidney is thus subjected to the 
damaging effects of reflux. Our present 
precise cystoscopic methods of approach 


should be followed which seems suited to 
the individual case. In many instances 
simple dilatation of the ureteral orifice 
with Garceau catheters or with ureteral 
bougies may be all that is required. 
Dourmashkin, in an article on blind 
ureterocele, has shown that the apparent 
absence of an ureteral orifice as determined 
by the unaided eye is not a criterion be- 
cause it may be demonstrated micro- 
scopically. Simple dilatation may be im- 
possible because of the small size of the 
ureteral orifice or because of its location on 
some part of the cyst not accessible to 
cystoscopic vision. If satisfactory dilata- 
tion cannot be accomplished it may be 
necessary to slit the ureteral orifice with 
cystoscopic scissors or the fulgurating 
electrode (Case 1) or if the orifice is not 
accessible, to puncture the cyst sufficiently 
with the fulgurating tip or resectoscope 
to establish free drainage. In large cysts 
it may not be possible to preserve a valve 
action, but a kidney with free drainage 
even though subject to reflux is better than 
no kidney at all. The articles of Moore and 
Gruber are of interest in showing that 
three-fourths of a dog’s ureteral valve may 
be completely cut away without reflux, but 
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that complete destruction of the valve 
results in hydronephrosis. As ureterocele is 
usually associated with secondary infection 


Fic. 4. Drawing illustrating technique of nephro- 
ureterectomy. Through a lumbar incision nephrec- 
tomy is first performed in the usual way except that 
the ureter is left intact. The ureter is mobilized as 
far down toward the bladder as possible and the 
kidney brought outside the wound. The lumbar 
incision is closed tightly about the ureter just as 
one would close the wound about a Penrose tube 
drain. Sterile dressings are applied and the kidney 
wrapped in a sterile towel while the patient is 
shifted to the dorsal position. A suprapubic midline 
incision is made and the ureter quickly identified. 
This step in the operation is greatly facilitated by 
an assistant making gentle traction on the external- 
ized kidney. The ureter is then doubly clamped as 
close to the bladder as possible, doubly ligated 
and resected with the electric cautery. Further 
traction on the kidney then draws the ureter out 
through the nephrectomy wound as indicated by 
the arrows. 


of the kidney, treatment must include the 
usual measures necessary for its elimina- 
tion. An amazing degree of functional 
restoration may occur in kidneys which at 
first may seem hopelessly damaged. If the 
condition is unilateral and the kidney hope- 
lessly damaged by back pressure and infec- 
tion as a last resort nephrectomy may be 
necessary (Case 1), or in cases of enormous 
dilatation of the ureter with complete 
destruction of the ureterovesical valve 
nephroureterectomy may be the procedure 
of choice (Case 11). Most authors in describ- 
ing ureterectomy, except in tumor cases, 
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mention resection and ligation of the ureter 
near the bladder. The technique used with 
gratifying results in Case 11 is well shown in 
the accompanying illustrations and_ is 
recommended for consideration because of 
its simplicity and the speed with which it 
can be performed. Briefly, the procedure 
consists in first performing a_ simple 
nephrectomy with the exception that the 
ureter is not resected. The ureter is freed 
down as far as the wound will comfortably 
permit. The kidney is brought outside the 
wound and left hanging by the ureter. 
The lumbar wound is closed tightly about 
the ureter as about a drainage tube. The 
kidney is wrapped in a sterile towel while 
the patient is turned to the dorsal position 
and a suprapubic midline incision is made 
quickly exposing the bladder and, following 
down the side of the bladder, the ureter is 
easily identified because meanwhile an 
assistant has been exerting gentle traction 
on the kidney drawing the ureter up. This 
greatly facilitates speedy exposure of the 
ureter which is then doubly clamped close 
to the bladder, resected with the cautery 
and ligated with No. 2 chromic catgut. The 
ureteral stump is then inverted as in an 
appendectomy with a purse string suture 
of No. 3 chromic catgut. The kidney with 
the ureter intact is drawn out through the 
lumbar incision. A suprapubic midline 
incision is recommended because it is the 
quickest and most direct approach to the 
lower ureter. The usual procedure of 
simply ligating and resecting the ureter 
near the bladder would not obliterate the 
gaping ureteral orifice. On the other hand, 
excision of the entire ureter would leave a 
gaping hole in the bladder difficult to close 
without some infected urine escaping into 
the perivesical tissues. Different methods of 
nephroureterectomy have been devised, 
but for this particular type of case charac- 
terized by a gaping ureteral orifice and 
absence of a ureterovesical valve, the opera- 
tion described and illustrated in Figures 4, 
5 and 6 seems eminently satisfactory. It Is 
simple, direct and aseptic. 


CASE REPORTS 


Case 1. P. N. aged thirty-one years, 
entered the Southern Pacific Hospital, Novem- 
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ber 30, 1934, complaining of attacks of pain 
starting in the left lower quadrant, radiating 
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Further ureteral dilatations were performed 
and the patient discharged February 4, 1935. 


up to left kidney region and down medial side of The patient returned again March 26, 1935, 


pic view o fie 


Fic. 5. Drawing illustrating method of inverting stump of ureter end 
closing with pursestring suture so as to obliterate gaping orifice at 
previous site of ureterocele; shown diagrammatically at left. 


thigh. The pain was most intense in the left 
kidney region. These attacks came at three or 
four day intervals lasting about one and one- 
half hours. A complete urological investigation 
was done. On inspection of the bladder a cystic 
swelling was seen to occur at intervals in the 
terminal portion of the left ureter (Figs. 7 and 
8). This would completely disappear and 
reappear at intervals of perhaps a minute. 
With subsidence of the swelling the ureteral 
area appeared quite normal. The right ureteral 
orifice appeared to be about normal size, the 
left slightly subnormal. No cystic swelling was 
found on the right. The kidney function on the 
left as measured by the intravenous excretion 
of phenolsulphonphthalein was practically nil. 
A moderate amount of pus was found in the 
urine from the left kidney. The urine from the 
right kidney was normal and the functional 
output indicated the presence of compensatory 
hypertrophy. Both ureters were dilated and the 
left renal pelvis lavaged. There was no improve- 
ment in symptoms, so on December 11, 1934, a 

bougie was passed up the left ureter and the 
ureteral orifice opened by cutting down on the 
bougie with a fulgurating electrode. A No. 12 F. 
whistle tip catheter was then passed to the left 
kidney and left in place for forty-eight hours, 
with frequent renal lavage. The patient was 
discharged December 21, 1934, but returned 
with his original symptoms January 21, 1935. 


: 

Fic. 6. Drawing illustrating final step in operation 
after pursestring suture is drawn taut. This 
procedure is recommended for cases of ureterectomy 
in which the ureterovesical valve has been destroyed 
leaving a large gaping opening into the bladder. It 
minimizes the danger of urinary leakage and com- 
pletely obliterates the orifice in the bladder leaving 
a smooth bladder wall. 


without relief. Further investigation showed 
infection still present in the left kidney and no 
improvement in function, so on April 8, 1935, 
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Fic. 7. Case 1. Drawing to illustrate left ureterocele of small size during 
filling period. During intermittent periods when collapsed the ureteral 
area appeared normal except for slightly subnormal size of ureteral 
orifice. Sketch at left shows the appearance of the pyelograms. (Fig. 8.) 
Two calculi are present in the left kidney. 


Fic. 8. Case 1. Bilateral pyeloureterograms, A, on first hospital entry; B, on last entry following repeated 
bilateral ureteral dilatations and slitting of the left ureteral orifice. In A the ureterocele is well shown in 
the ureterogram. There is moderate bilateral hydronephrosis and chronic left pyelonephritis. Note rotation 
of right kidney on its long axis. In B the ureterograms show that the bilateral dilatations and slitting of 
the left orifice have been successful, as the terminal portion of the left ureter is greatly widened while the 
degree of hydronephrosis has decreased on both sides. 
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Fic. 9. Case 1. Gross appearance of kidney removed at operation; A, external appearance showing interesting 
anomaly of extrarenal calyces and thick walled ureter; B, appearance of kidney on section. One of the 
stones is visible in a lower minor calyx. Note thickening of mucosa of the pelvis and calyces, also the pale 
areas of fibrosis throughout the parenchyma resulting from chronic pyelonephritis. 


a b c 

Fic. 10. Case 11. Drawing of large right ureterocele. Encroachment on the bladder 
neck at first suggested hypertrophy of the right lateral lobe of the prostate on 
cystoscopic inspection, c. No ureteral orifice is visible. The cyst is semitranslucent, 
with fine blood vessels coursing over its surface. The cyst at regular intervals 
suddenly collapsed and then gradually became distended. a, shows the upper 
urinary tract as demonstrated by pyelography (Fig. 11). A small stone is present 
in the lower right ureter. 
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a simple nephrectomy was done with complete 
relief of symptoms. The pyelogram (Fig. 8) 
suggested relatively little kidney damage but 


Fic. 11. Case 11. Bilateral pyeloureterogram showing 
tremendous dilatation of right ureter caused by 
ureterocele. 


gross and histological examination of the 
specimen (Fig. 9) showed a degree of advanced 
chronic pyelonephritis which fully justified 
nephrectomy. 

Case u. P. S., aged sixty-five years, was 
referred October 16, 1934, by his physician 
because of persistent pyuria. The patient’s 
only symptoms were general malaise, occasional 
slight fever and occasional attacks of painful 
swelling in the first metatarsophalangeal joint 
of his right foot. Preliminary intravenous 
urography was interesting because of the report 
of the roentgenologist, Dr. J. R. O’Neill “The 
bladder shadow was normal in outline, but 
showed differences in concentration of the neo- 
iopax. This definite filling defect was constant 
and was due either to an enlarged right lobe of 
the prostate projecting up into the bladder or a 
bladder tumor.” The left kidney appeared 
normal but the right was practically function- 
less. A small calculus was evident in the right 
lower ureter and a group of calculi in the 
prostate gland. A complete urological investiga- 
tion was done to determine the cause of his 
pyuria. On cystoscopic inspection of the bladder 
a large, smooth rounded mass was seen on the 
right side of the vesical neck which at first 
suggested a very large hypertrophy of the right 
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lateral lobe of the prcstate. However it had a 
semitranslucent appearance and was seen to 
suddenly collapse. The diagnosis of ureterocele 
was then made (Fig. 10). The enormous cystic 
dilatation was seen to undergo rhythmical 
filling and collapsing. When collapsed it was 
thought that the right ureteral orifice could be 
seen in its normal location. Apparently the 
ureteral orifice was not on the summit of the 
cyst. This agreed with the findings in many 
cases reported in which the growth of the cyst 
appeared to be eccentric, and the orifice was 
found on one side of the cyst rather than at its 
apex. The cyst was fulgurated. Catheters were 
passed to both kidneys and the intravenous 
phthalein test showed excellent function on the 
left and only a trace of dye excreted by the right 
kidney. The urine from the left kidney was 
normal, while that from the right was heavily 
loaded with pus. Urine culture showed Bacilli 
coli. Retrograde pyelography (Fig. 11) showed 
a right hydronephrosis and a tremendous 
hydroureter. A retention catheter was left in 
the right ureter twenty-four hours for renal 
lavage. The patient was then treated for several 
months with periodic renal lavage but without 
improvement in function and no apparent 
reduction of infection. Cystoscopic inspection 
now showed an enormous hole at the site of the 
right ureteral orifice resembling the opening 
of a diverticulum, through which one could gaze 
directly into the lower right ureter. The patient 
voided the stone spontaneously in the office 
while having a gravity irrigation of the bladder. 
Gravity irrigation of the bladder would always 
produce a pain in the right kidney. The pa- 
tient’s symptoms remained unchanged so 
nephroureterectomy was performed at St. 
Mary’s Hospital, March 15, 1935, five months 
after the diagnosis was first made. The ureter 
was removed because it was felt that with the 
complete absence of a ureterovesical valve 
the enormous megaloureter would act as an 
infected diverticulum which might give rise to 
symptoms. The kidney specimen on examina- 
tion was found to be damaged beyond repair by 
the back pressure and infection. The ureter 
after removal measured 32 cm. in length. The 
technique of the operation is shown in Figures 
4, 5 and 6. Following operation a retention 
urethral catheter was left in place for eight 
days. The suprapubic incision healed per 
primum but the lumbar wound became infected 
and drained a large amount of pus for a few 
days and then promptly healed. The patient 
left the hospital on the fourteenth postoperative 
day. 
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He has been entirely -elieved of his original 
symptoms. An interesting sequel to his oper- 
ation is the fact that when cystoscoped five 
weeks, four months and again at the end of a 
year after his operation the bladder wall pre- 
sented a smooth surface at the site of the 
ureterocele and no trace could be found of 
the former gaping ureteral orifice. 


CONCLUSIONS 


1. The indications for nephroureter- 
ectomy are absolute in papillary tumors 
arising in the renal pelvis, but only relative 
in other diseases requiring nephrectomy 
depending upon the individual case. 

2. The subject of ureterocele is reviewed 
and 2 personal cases reported. In one 
nephroureterectomy seemed indicated be- 
cause the ureterovesical valve had been 
destroyed leaving a gaping hole in the 
bladder communicating with an enormous 
hydroureter which it was felt would act as 
an infected diverticulum if left undisturbed. 

3. A simple, direct, aseptic method of 
nephroureterectomy is described which 
seems most suited to this type of case. 


REFERENCES 


ALBARRAN, J. Prolapsus intra-vésical Il’uretére. 8th 
sess. de I’ass. franc. d’Urol. (Paris) pp. 596-601, 
1904. 

Bacuracn, R. Die cystische (blasige) Erweiterung des 
vesicalen Harnleiterendes. Handbuch der Urologie 
(v. Lichtenberg, Voelcker and Wildbolz), Vol. v, 
pp. 17-26, 1928. 

BARRINGER, B. S. Ureterocele and ureteral stone. 
Trans. Amer. Ass. G.-U. Surg., 9: 44, 1914. 

Beer, Epwin. Further experience with"aseptic nephro- 
ureterectomy. Jour. Urol., 29: 135-140, 1933. 
Buium, V. Die intravesikale blasige Erweiterung und 
der Prolaps des unteren Harnleiterendes. Arch. f. 

klin. Chir., 113: 130-168, 1919, 1920. 

Biumer, Geo. Note on two cases of ureteral abnormal- 
ity. Bull. Jobns Hopkins Hosp., 7: 174-176, 1896. 

BRonGERSMA. Cit. by Bachrach. 

Casot, HuGu. Personal Communication. 

Caitté, A. Prolapse of the inverted lower portion of the 
right ureter through the urethra in a child two 
weeks old. Am. Jour. Med. Sc., 95: 481-486, 1888. 

Carriciani, T. Ein Fall von cystischer Dilatation des 
vesicalen Ureterendes. Ztschr. f. urol. Chir., 36: 
172-182, 1933. 

Carver, J. Ureterocele. Brit. Jour. Urol., 4: 132-138, 
1932. 

Cautk, J. R. Ureterovesical cysts; an operative proce- 
dure for their relief. J. A. M. A., 61: 1685-1688, 


1913. 
Cuwatia, R. Eine bemerkenswerte Anomalie de 
Harnblase bei einem menschlichen Embryo von 


Gibson—Nephroureterectomy American Journal of Surgery 215 


32.5 mm. St. Sch. L. Virchow’s Arch. f. Path. Anat., 
263: 632-648, 1927. 

Coun, T. Ueber cystenartege Erweiterungen des Harn- 
leiters innerhalb der Harnblase. Beitr. z. klin. 
Chir., 41: 45-79, 1904. 

Cotston, J. A. C. Complete nephroureterectomy; a 
new method employing the principle of electro- 
coagulation to the intramural portion of the 
ureter. Jour. Urol., 33: 110-131, 1935. 

Daw ey, W. A. Ureterocele. Arch. Surg., 21: 458, 1930. 

DourMASHKIN, R. L. Empyema of the ureteral stump. 
Jour. Urol., 26: 553-573, 1931. 

DourmasnkIn, R. Blind Ureterocele. Urol. and Cutan. 
Rev., 39: 783-791, 1935- 

E1sENpRATH, D. N. Congenital stenosis of the ureter. 
Surg. Gynec. and Obst., 12: 533, 1911. 

Encuscn, J. Uber cystenartige Erweiterung des 
Blasendes des Harnleiters. Centralbl. f. d. Krankb. 
d, Harn-u.-Sex.-Org., 9: 373-406, 1898. 

Gruser, C. M. The function of the ureterovesical 
valve and the experimental production of hydro- 
ureters without obstruction. Jour. Urol., 23: 161, 
1930. 

Gutierrez, R. Indications and technique of combined 
ureteronephrectomy. Ann. Surg., 93: 4511-543, 
1931. 

Hunner, G. L. Ureterocele: report of ten cases. Urol. 
and Cutan. R v., 39: 755-768, 1935. 

Hyman, A. Empyema of the ureteral stump following 
incomplete ureterectomy. Ann. Surg., 78: 387, 
1923. 

Krmpatt, F. N. Ferris, H. W. Papillomatous 
tumor of the renal pelvis associated with similar 
tumors of the ureter and bladder. Jour. Urol., 
31: 257-304, 1934. 

LavENDERA, M. Further observations on ureteroceles. 
Surg., Gynec. and Obst., 32: 139-140, 1921. 

LECHLER. Quoted by Marmier. 

Maramier, R. De la dilatation Kystique intra-vésicale 
de l’extrémité inférieure de l’uretére. Thése de 
Paris, 1913. J. d’Urol., 4: 503, 1913. 

Moore, N. S. Ureteral meatotomy; a clinical evalua- 
tion. Jour. Urol., 26: 519, 1931. 

Patcn, F. S. Ureterocele, with report of a case. Jour. 
Urol., 16: 125-136, 1926. 

Peritto, D. Ureterocele: clinical significance and 
process of formation. Surg., Gynec. and Obst., 
40: 811, 1925. 

Pisarski, T. Zur Kasuistik der angeborenen Verenger- 
ungen der vesicalen Harnleitermundung und 
cystischer Erweiterung des intraparietalen Ab- 
schnittes des Harnleiters. Ztscbr. f. urol. Chir., 
35: 221-228, 1932. 

Romaine, F. W. Report of a case of cyst of the left 
ureteral orifice. Jour. Urol., 11: 489-495, 1924. 
Rossoni, Riccarpo. Contributo  radiologico allo 
studio dell’ ureterocele. Arch. ital. di urol., 10: 

463-476, 1933. 

Scuo t, A. J. Papillary tumors of the renal pelvis. Surg., 
Gynec., and Obst., 38: 186-199, 1924. 

Vorscuutz, J. Diagnose und Therapie der Ureterocele. 
Zentralbl. Chir., 450-453, 1932. 

Watters, W., and Braascn, W. F. Nephroureterec- 
tomy for malignant tumors of the kidney. Am. 
Jour. Surg., 28: 23-31, 1935. 

Wooprurr, STANLEY R. Secondary tumors of the 
ureter. J. A. M. A., 105: 925-931, 1935- 

WiOLvLENwEBER, G. Kontrastbild der Blase bei Uretero- 
cele. Ztschr. f. Urol., 27: 145-146, 1933. 


‘ 
wt 
We 
a 
& 
‘ 
(3% 
Mi 
4 
. 


CHANGING CONCEPTIONS OF INDICATIONS FOR 
SURGICAL RELIEF OF PROSTATIC 
OBSTRUCTION 


Joun L. Emmett, 


Section on Urology, The Mayo Clinic 


ROCHESTER, MINNESOTA 


HEN a patient seeks relief from 
definite symptoms of prostatic ob- 
struction, such as a small, slow, 
interrupted stream that is difficult to 
initiate, terminal dribbling, frequency, 
urgency and nocturia, the finding of con- 
siderable residual urine on examination 
always gives a physician a sense of security 
in his diagnosis and in his advice that surgi- 
cal relief of the obstruction is imperative. 
The presence of prostatic enlargement 
with marked symptoms of obstruction but 
with little or no residual urine, however, 
presents a somewhat different problem. 
In such a case the patient may be as un- 
comfortable and incapacitated as is the 
patient with similar symptoms who is 
carrying a large amount of residual urine. 
The difference lies in the fact that the 
patient with a large amount of residual 
urine or one suffering from complete 
urinary retention is in fairly immediate 
danger of his life because of the inevitable 
onset of such serious sequela as urinary 
infection and renal insufficiency. In light 
of this serious prognosis, surgical relief of 
the obstruction must be advised no matter 
what the risk of the operation might be. 
In all eras the conscientious physician 
has weighed the risk of disease against the 
risk of treatment. As a result, when total 
prostatectomy was the sole method of 
surgical relief, many patients with prostatic 
obstruction were destined to years of suffer- 
ing and to varying degrees of disability 
because they were able to empty their 
bladders sufficiently to avoid the possibility 
of an early renal death unless relieved of 
the obstruction. It is quite natural that 
this should have been the case because 


mortalities varying from 5 to 20 per cent 
were given by eminent authorities. In the 
hands of the general surgeons throughout 
the country the mortality, though never 
tabulated, was undoubtedly much higher. 
In fact it is easy to understand why the 
prostatic patient of those days who looked 
among his circle of acquaintances who had 
undergone prostatectomy, determined to 
avoid surgical treatment except as a last 
resort. With this attitude among the laity, 
it is little wonder that medical students 
pictured prostatism as a terminal condition 
in which debilitated old men suffered from 
marked nitrogen retention, distended blad- 
ders and severe urinary infection. To them 
prostatism seemed comparable to the end 
stages of other neglected conditions, such 
as tertiary syphilis, appendiceal abscess or 
the advanced stages of pulmonary tuber- 
culosis so frequent in charity hospitals 
only a few years ago. 

With the advent of transurethral surgery 
this situation has changed. For instance, at 
The Mayo Clinic in the four years from 
1932 to 1935, inclusive, 2296 resections 
were performed in 1987 patients, with only 
14 postoperative deaths, or a mortality per 
patient of 0.70 per cent, or per resection of 
0.61 per cent. The discrepancy between 
the number of patients and the number of 
resections lies in the fact that approxi- 
mately 10 per cent of the patients operated 
were subjected to a second resection while 
still in the hospital. The second resection 
was done either deliberately, to avoid 
shock from too long an operative period, 
or because the results obtained by the first 
procedure were unsatisfactory, as a patient 
must have a good functional result before 
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leaving the hospital. Also included in the 
foregoing figures are a small group of pa- 
tients who have returned for further resec- 
tion because of recurrence of obstruction, 
many of these having had prostatic carci- 
noma. Thompson! has fully discussed this 
problem of recurrence of obstruction. 

Because of this experience, it is felt that 
the risk of operation has been reduced so 
low that the physician need not hesitate to 
advise surgical relief for the patient suffer- 
ing with marked symptoms of prostatic 
enlargement and obstruction even though 
there is little or no residual urine demon- 
strable. Not only is the examining physi- 
cian advising earlier surgical treatment, 
but the results of the new transurethral 
method have been passed from patient to 
patient until, now, the fear of prostatic 
operation is gradually being dispelled. The 
patient is seeking relief earlier, before his 
general health has been undermined. It is 
to be hoped that the time will come when 
it will be as difficult for medical instructors 
to find, for purposes of teaching, cases of 
advanced prostatism as it is at present 
difficult to find cases of smallpox or of 
advanced rickets. 

Naturally there has been a considerable 
increase in the number of prostatic opera- 
tions performed and transurethral resection 
has been severely criticized by some on the 
grounds that unnecessary and “prophy- 
lactic”’ resections were being done. Others 
have asserted that in those cases in which 
there is little or no residual urine prior to 
operation, the patient’s symptoms are not 
relieved, the urine becomes permanently 
infected and the incidence of permanent 
morbidity is high. Let us investigate the 
validity of these statements. 

The term “ prophylactic resection’? must 
first be defined. Webster defines “prophy- 
laxis” as the “‘art of guarding against or 
preventing disease; preventive treatment.” 
Unfortunately, in recent urologic literature 
the term, prophylactic resection, has been 
employed rather loosely.2~> One of its most 
common usages has been to denote resec- 
tion in cases in which patients had enlarged 
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prostate glands with moderate or marked 
symptoms of prostatic obstruction but 
little or no residual urine. If this be an 
accurate use of the term, then appendec- 
tomy for acute appendicitis may be called a 
prophylactic operation against appendiceal 
abscess, or herniotomy a_ prophylactic 
procedure against strangulated hernia with 
intestinal obstruction. The implication is 
apparent. Each disease has definite symp- 
toms which are disabling to the patient, 
and the aim of the healing art is not only 
to save life but to make life more comfort- 
able by relieving suffering and disability. 
Prophylactic prostatic resection in strict 
usage of the term, therefore, may be defined 
as resection of an enlarged prostate gland 
which is giving the patient no symptoms 
and is not causing retention of urine. This 
type of resection certainly is inexcusable. 
Now as to the charge of “unnecessary 
resection,” which is a major issue advanced 
by the antagonists of resection. This raises 
the question, what constitutes the indica- 
tions for surgical relief of prostatic obstruc- 
tion in the presence of little or no residual 
urine? The answer is simple: the patient’s 
symptoms. As to the severity of symptoms 
necessary before resection should be ad- 
vised, no rule can be set and each case must 
be considered individually. The experienced 
surgeon has learned to make certain before 
he advises operation that the patient is 
having sufficient discomfort and disability 
because of his malady to appreciate the 
relief he will obtain. This is a good rule to 
follow as it guarantees a high percentage 
of satisfied patients. For instance, if a 
patient complains rather bitterly of having 
to urinate three to five times each night 
and of terminal dribbling and a small, slow, 
interrupted stream which requires con- 
siderable time and straining to initiate, 
with moderate urgency of urination, he is 
certainly entitled to relief if it can be given 
satisfactorily at a risk of approximately 
only 1 per cent. It should not be difficult 
to keep the mortality this low as this group 
will include a much better class of surgical 
risks than the average case which is seen 
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in the terminal stages of prostatism. On the 
other hand, if the patient’s symptoms are 
minimal, that is, if he has a small stream 
which is somewhat slower than usual, if he 
only has to get up once at night, and if 
there is very little if any frequency or 
urgency, surely this slight difficulty does 
not justify surgical treatment of any kind. 
He may well be advised to wait either until 
he is suffering more disability, or has con- 
siderable residual urine, or until he is 
subject to attacks of acute retention. How- 
ever, it must not be forgotten that this 
group of patients who suffer from prostatic 
obstruction but who have little or no 
residual urine forms a very small propor- 
tion of the prostatic patients who seek 
relief. In the majority of cases, by the time 
the patient’s symptoms are sufficient to 
make him seek relief he already has a fair 
amount of residual urine. 

In an effort to evaluate the extent of this 
small group and the results obtained by 
transurethral resection, cases in which re- 
section was performed at the clinic in 1933 
were selected for study in order that the 
end results would be of sufficiently long 
standing to give a fair indication of their 
permanency. Included in this series was 
every case in which resection was per- 
formed and in which the residual urine at 
the time of the patient’s admission to the 
clinic was 30 c.c. or less. During the year 
1933, 513 transurethral prostatic resections 
were performed on 451 patients. Of these 
451 patients, 49, or only 10.8 per cent of 
the entire series, had 30 c.c. or less of 
residual urine at the time of examination; 
of these 49, 8 had histories of recent acute 
retention requiring catheterization. If these 
8 cases are eliminated from the group, it 
would reduce the percentage from 10.8 to 9. 
In this remaining 9 per cent of cases it 
must be borne in mind that many of the 
patients may have had considerable re- 
sidual urine intermittently, but they might 
have been examined at a time when they 
were emptying their bladders fairly well. 

These figures probably represent about 
the average statistics for the country as a 
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whole, as they are drawn from a urologic 
practice that comprises both the type of 
patient seen in private practice and the 
type treated in large municipal hospitals. 

All of these 49 patients except 3 sought 
relief for a combination of several or all of 
the following symptoms: small, slow, inter- 
rupted stream, dribbling, difficulty in 
initiating the stream, straining on urina- 
tion, nocturia, urgency, frequency and 
burning on urination. Of the 3 exceptions, 
one was suffering from recurrent prostatic 
bleeding, one from prostatic bleeding and 
perineal pain and one from perineal pain 
alone. 

It is obvious that the first factor in 
securing good results and a low mortality 
with transurethral resection is accuracy in 
diagnosis. The operation must be definitely 
indicated because of the presence of 
obstructing prostatic tissue, and the sur- 
geon must be careful not to attempt opera- 
tion on the vesical neck if the symptoms 
are due primarily to inflammation rather 
than to obstruction. In borderline cases, 
in which obstruction and inflammation are 
coincidental and in which it is difficult to 
decide which of them is responsible for the 
patient’s symptoms, conservative treat- 
ment should be given a trial first. I have 
fully discussed these so-called borderline 
cases elsewhere.® 

Cystoscopic examination of these 49 pa- 
tients disclosed in each case obstructive 
prostatic tissue sufficient to cause symp- 
toms. In a few cases a median bar or con- 
tracture of the vesical neck was present 
and was associated with prostatitis, and 
because of the difficulty in deciding which 
was the primary etiologic factor, a course 
of conservative treatment, including pro- 
static massage and vesical lavage, was 
given first for several weeks to see if the 
symptoms could be controlled. The result 
left no doubt in the cystoscopist’s mind 
that obstructive tissue was responsible for 
the patient’s symptoms. The average 
weight of tissue removed in this group of 
49 cases was less than the usual amount,’ 
being in 19 cases, or 38.8 per cent, 5 gm. or 


il 
3 


New Series Vor. XXXIV, No. 2 


less; in 13, or 26.6 per cent, 5 to 10 gm.; in 
11, Or 22.4 per cent, 10 to 20 gm.; and in 6, 
or 12.1 per cent, more than 20 gm. It would 
be expected that the poorest results in an 
entire series of prostatic resections would 
occur in this selected group, since a number 
of cases of contracture of the vesical neck 
and sclerosis, which conditions have always 
defied all types of treatment, are found in 
this category. 

Letters of inquiry were sent to these 49 
patients and the results listed comprise the 
final results two years or more after opera- 
tion. Forty-eight answers were received. 
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From Table 1 it will be seen that 39, or 
practically 85 per cent, of the 46 patients 
for whom the results were known obtained 
either complete relief of symptoms or 
sufficient relief to more than justify the 
surgical treatment. It is also interesting 
to note that only 3 of the 46 patients still 
had hazy urine; one had slightly hazy urine 
and 3 stated that their urine was usually 
clear but they occasionally noticed that it 
was slightly hazy. No patients reported 
dirty urine. Of the 3 patients with hazy 
urine, one had pus of grade 4 in his urine 
prior to resection and one had pus of 


TABLE I 


RESULTS OF TRANSURETHRAL RESECTION 


Tissue Removed, Gm. 


Condition of Urine 


Pa- | 
Results tients | Occa- | Slightly | 
Clear | sionally | Hazy Hazy 
| otos, 5 to 10 | 10 to 20} 20+ Hazy 
| 
| : | 
29 8 9 7 5 26 I 1 I 
| 10 | § 2 3 | 8 1 I 
| 7 5 I I 5 I I 
Died | | | 
(unrelated cause)................ | o | I o | t| ? ? ? ? 
I | ? ? F 
49 19 13 11 6 | 


Two patients had died of conditions un- 
related to the prostate gland. The results 
in the remaining 46 cases were classed as 
good, fair and poor. Results classed as 
good were those obtained in cases in which 
the patients were completely or almost 
completely relieved of their symptoms; 
those classed as fair were obtained in cases 
in which patients were satisfied with the 
relief obtained from the operation but who 
still had moderate symptoms remaining, 
such as a moderately slow stream, some 
nocturia, and so forth, and those classed as 
poor were obtained in cases in which little 
or no relief followed operation. There were 
no patients in the group whose symptoms 
were increased by operation. The results 
are listed in Table 1. 


grade 1; the urine in the remaining case 
was negative. Preoperative urinalyses in 
the other 4 cases in which the urine was 
reported to be either slightly hazy or only 
occasionally hazy revealed pus from grade 
1 (20 cells) to pus of grade 2 (45 cells per 
high power field). These findings certainly 
do not agree with the statement so often 
made by critics of the transurethral 
operation, namely, that the incidence of 
permanent morbidity is high and that, 
postoperatively, a permanently dirty 
and infected urine is the rule. 

It may also be noticed that the size of 
the prostate gland in no way parallels the 
amount of obstruction, residual urine or 
symptoms. A small amount of tissue 
strategically placed may produce marked 
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obstruction, and vice versa; on the other 
hand, considerable prostatic hypertrophy 
may not cause symptoms. Of these 49 pa- 
tients, 19 had less than 5 gm. of tissue 
removed, whereas 6 had more than 20 gm. 
removed. There were no operative deaths 
in the group. 


SUMMARY AND CONCLUSIONS 


The term “prophylactic resection” has 
been used inaccurately in the urologic 
literature. True prophylactic transurethral 
prostatic resection is not to be counte- 
nanced and its performance is inexcusable. 

All resections must be clearly indicated 
because of the presence of definite obstruc- 
tive prostatic tissue which is producing 
symptoms disabling to the patient. The 
fact that there may be little or no residual 
urine at the time of examination, as is 
observed in a small percentage of these 
cases in which patients suffer from definite 
prostatic obstruction, is no contraindica- 
tion to transurethral surgery. 

Because of the low mortality associated 
with transurethral resection it is felt that 
earlier operation may be advised for the 
patient who is suffering from prostatic 
obstruction, thus eliminating the months 
and years of partial disability and suffering 
which were formerly the lot of the un- 
fortunate male in his later years of life. 
Also, because surgical treatment is per- 
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formed earlier, the patients will be much 
better surgical risks and the mortality will 
thereby be greatly reduced. 

In the majority of cases the results are 
exceptionally good, as is shown by an 
analysis of a group of cases in which resec- 
tion was performed at the clinic and in 
which two years or more had elapsed since 
operation. If good results are to be ob- 
tained, it is essential that an accurate diag- 
nosis be made before subjecting the patient 
to operation. 
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CERVICAL INFECTIONS AND TREATMENT BY 
ELECTROCOAGULATION* 


Incus F. Frost, M.D., F.A.C.S. 


MORRISTOWN, N. J. 


HE condition of the cervix might 

be termed the controlling factor of 

pelvic pathology. The prompt recog- 
nition and treatment of cervical infections 
would do much to eradicate many of the 
diseases of the female pelvis since infection 
of this portion of the uterus is one of the 
most frequent causes of poor health in 
women. 

Routine vaginal examination of patients 
shows a surprisingly high percentage of 
some form of cervical disease and while 
most prevalently found in those who have 
borne children, it is not uncommon in 
the virgin and the nullipara. 

Postpartum patients show a marked 
tendency to develop some form of cervical 
erosion. Barrett, reported recently a series 
of 120 cases of cervical disease treated 
at the Woman’s Hospital, and showed 
that about half of the delivered cases 
needed treatment of the cervix in the late 
puerperium. 

The diseased cervix is a potent source 
of infection and from this focus, infection 
may be carried to the pelvic organs either 
by way of the cervical canal or by the 
lymphatic channels which surround it 
resulting in such conditions as salpingitis, 
perimetritis, metritis, pelvic peritonitis 
and pyelonephritis. 

Of far greater importance is the relation- 
ship of a chronic infected cervix to cervical 
carcinoma and the possibility of its being 
a precurser of this condition. This is of 
particular importance in view of the fact 
that carcinoma of the cervix still heads 
the list of cancer in the female. Such 
writers as Miller, Culbertson, Kimble and 
Jones, feel that cervical disease predisposes 
to cervical carcinoma and that early 
diagnosis and treatment, even in the mild 


cases is of vital importance. To quote from 
Jones, “It has been demonstrated con- 
clusively that only in the most exceptional 
instances does carcinoma develop in dam- 
aged cervices when prompt and adequate 
treatment is given following childbirth.” 

Normally the cervical canal is free of 
bacteria, but the occurrence of lacerations 
and trauma open the way for pathology 
which manifests itself in the maceration 
and the desquamation of the epidermoid 
cells. These in turn are replaced by 
columnar endocervical mucus secreting 
cells thus forming the simple erosion. 

According to Miller, as healing takes 
place these columnar cells are again re- 
placed by squamous epithelial cells which 
by their overgrowth form the Nabothian 
cyst. Bacterial infection also causes a 
marked destruction of the cells of the 
racemose glands, which normally secrete 
mucus, but when infected their secretion 
becomes mucopurulent. 

Wolfe, from his study of cones excised 
according to the Sturmdorf technique, 
has demonstrated that endocervicitis is 
most commonly confined to the lower 
segment of the cervical canal, and may be 
in continuity with the surface erosion. 
He has further shown that it is unusual 
for the infection to involve the muscle 
coat above the os. While the depth of 
infected tissue is rarely more than 2 mm. 
at any point in the canal, the infected 
racemose glands lie deeply in the mucosa 
and no treatment will be effective unless 
these bacterially infected glands are 
destroyed. 

Clinically, cervical disease may have to 
be treated in all stages, depending not only 
on the length of time that the erosion or 
endocervicitis has been present, but also 


* Read before the Obstetrical Conference of the Obstetrical Department, Johns Hopkins Hospital, June 8, 1936. 
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of the coagulated erosion; 2. stroma which shows no subepithelial postcoagulation scar; 3. site 
of old Nabothian cyst. 


Fic. 1. Section taken from normal cervix. 
1 
ar Fic. 2. Section taken from cervical canal. 1. New squamous epithelium which has covered the site 
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on the type of cervix. This may range from 
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Operative treatment at times must be 


the slight erosion following parturition, to done, but is not by any means curative 


the lacerated, hypertrophied and edema- 


in all cases. Wolfe has shown that the 


erate 


Fic. 3. Section taken from portio vaginalis. 1. New squamous epithelium which has covered the site 
of the coagulated erosion; 2. stroma which shows no subepithelial postcoagulation scar; 3. site 
of old Nabothian cyst. 


tous cervix which may be associated with 
erosion, eversion and polypoid formation. 

In seeking a form of treatment there are 
certain important factors which must be 
considered. First, the procedure must be 
simple and one that the general practitioner 
can use adequately, as he observes the 
major number of cases. Secondly, it must 
be effective in order to restore the cervix 
to as normal a condition as_ possible, 
thereby eliminating the irritation which 
may lead to cervical carcinoma. The 
methods of treatment commonly used are 
chemical, thermal, either by cauterization 
or electrocoagulation, and operative. 

Chemical treatment has not proved 
satisfactory and there is always the danger 
of stenosis, if the chemical used is strong 
enough to be effective. 


operative result is unsatisfactory in 1 of 
every 5 cases, following the Sturmdorf 
technique. Such factors as postoperative 
infection, suture material and vaginal 
packing tends towards unavoidable opera- 
tive failures. 

The actual cautery has not given alto- 
gether satisfactory results. Its action de- 
pends on heat, and frequently causes a 
carbonization and burning of the tissues 
with resultant scar formation. It is also 
not without danger because of the possi- 
bility of latent hemorrhage. 

In the past few years, electrocoagulation 
has won for itself a deserved place in the 
treatment of cervical disease. It not only 
restores a badly diseased cervix to as nearly 
a normal condition as is possible, but does 
so without scar formation. Electrocoagula- 
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tion does not carbonize but its immediate 
thermal effect is a penetration of the tissues 
with resultant thrombosis of the vessels 


Fic. 4. Erosion with eversion and polypoid formation 
following extensive bilateral tear. 


and necrosis of the proliferating cells. It 
also dehydrates the tissues and by the heat 
generated, causes a_ sterilization which 
extends much further than the visible 
coagulated area. 

To ascertain the type of healing, follow- 
ing coagulation, several cases were treated 
prior to vaginal hysterectomy. These 
specimens were examined pathologically 
and in no case was it possible to detect 
scar formation in the stroma underlying 
the new stratified squamous epithelia. 

Not only is electrocoagulation valuable 
in restoring a diseased cervix, but as an 
adjunct to pelvic surgery it has an impor- 
tant place. 

Frequently erosion of the cervix is 
associated with a prolapsed uterus. In 
these cases, coagulation of the ulcer not 
only hastens the healing but also removes 
the danger of postoperative infection. 

It is not uncommon to find endocervicitis 
accompaning a myomatous uterus. The 
healing of such a cervix saves the patient 
the necessity of having a complete removal, 
and enables the surgeon to perform the 
more conserative operation. 

Coagulation is contraindictated in the 
presence of any pelvic infection but may, 
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in selected cases, be used in prenatal work 
up to the third month. 
It is a decided help, prior to coagulating, 


Fic. 5. Caseiiaties of cervical erosion showing white 
coagulation. 


to use Lugal’s solution swabbed over the 
surface of the cervix, inasmuch as it marks 
the contrast between the diseased and the 
normal tissue. 

As a general rule, the use of a local 
anesthetic is not necessary, though occa- 
sionally some patients complain of a local 
or crampy pain in the uterus, which 
necessitates the application of a 10 per 
cent cocaine solution. 

It is Important that coagulation should 
be performed during the intermenstural 
period, that is, after the first week following 
the period and never later than five days 
prior to the next. 

The presence of mucus in the canal often 
makes it difficult to obtain a satisfactory 
coagulum. This may be overcome by 
swabbing the cervix with caroid powder 
or by using sodium perborate. 

Following the treatment, the patient 
should be warned that there will be a 
profuse watery discharge. An alkaline 
douche will do much to make the patient 
more comfortable while this lasts. 

In coagulation, it is a better practice to 
begin with the canal and treat the endo- 
cervicitis first, otherwise there is danger 
of obstructing the cervical opening. There 
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is also a further advantage, in that the 
surface will be smaller in size and much 
of the edema and hypertrophy will be 


Fic. 6. Two weeks after coagulation areas of 
new epithelium is appearing and slough is 
separating. 


reduced. 

There are several methods used in 
coagulating the cervix, but they combine 
two general principles. In the first, the 
active electrode is carried in the applicator, 
and the inactive either a band around the 
patient’s arm or leg, or a plate placed under 
the patients buttocks. The second method, 
which we prefer because of its simplicity 
and speed of application, combines the 
active and inactive electrodes in one 
applicator. This type of instrument may 
be employed both for the canal and the 
cervical surface. 

Electrocoagulation has no cutting cur- 
rent and is known as the unsustained 
current. On the other hand, the Hyams 
conization method depends upon the 
cutting current for its action and gives a 
minimum amount of coagulation. 

It is absolutely essential in coagulating 
to operate with the lowest possible voltage. 
This should average from 110 to about 
400 volts. The spark gap should be barely 
open while operating, and the milliamperes 
should register anywhere from 300 to 600 
milliamperes on the thermal unit. 
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The length of the cervical canal should 
be measured before operating and the 
applicator adjusted accordingly. A tenac- 


Fic. 7. Four weeks after coagulation; cervix 
healed. 


ulum may be used to steady the cervix. 
The active electrode is applied to the four 
quadrants of the canal for about ten 
seconds in each area. These four applica- 
tions are generally enough to destroy the 
infected racemose glands and _ necrotic 
tissue. 

If there are cervical cysts present, they 
may be punctured and coagulated at this 
period, leaving the eroded surface to a 
later time. 

During treatment the color of the tissue 
to be obtained is a creamy white. The very 
lightest possible contact must be used to 
produce this. This is most important, as 
any deeper color, such as yellow, shows 
there has been carbonization, which must 
be avoided. 

If there is a marked eversion with the 
erosion, much can be done to mould and 
shape the cervix by coagulating radiating 
lines from the os to the margin of the ero- 
sion. This cervix, when healed, while it 
may not be perfect, is usually a great 
improvement upon the originally existing 
condition. 
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The healing time, in nearly all cases, is 
about four weeks. The exception to this 
is the ectropion case, which takes longer 
because of the amount of scar tissue 
present in which the healing time may be 
as long as from six to eight weeks. 

There are few cases of endocervicitis or 
eroded cervices which will not respond 
to treatment by means of electrocoagula- 
tion and it has proved itself a valuable 
asset in the surgeon’s armamentarium. 


CONCLUSION 


Routine examinations of patients show 
a surprisingly high percentage of cervical 
infections, both in the nullipara and the 
multipara. 

Neglected infections of the cervix may 
be a precurser of cervical carcinoma. 

To be effective any treatment must 
destroy the infected racemose glands which 
lie deeply in the cervical mucosa. 
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Electrocoagulation if used properly does 
not cause scar formation. 

Electrocoagulation will heal in about 
four weeks, the infected cervical canal 
and surface erosions. 
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MYOSITIS OSSIFICANS* 


Marcus H. Hosart, M.D., F.A.C.S. 


EVANSTON, ILLINOIS 


YOSITIS ossificans is defined as a 
M deposition of bone in muscles or 

about their insertions! and as a 
low grade inflammatory process, charac- 
terized by the formation of bone within, or 
in contact with muscle.’ 

There are two types, (1) the progressive 
which begins usually in the muscles along 
the spine and gradually spreads until it 
involves all the muscles of the body with 
possibly death resulting because of inter- 
ference with respiration; and (2) the circum- 
scribed which is confined to one muscle or 
locality. It may spread slowly, but if 
definitely caused by trauma, may spread 
rapidly and reach its height in three 
months. 

Etiology. The actual cause is unknown. 
The theories are, (1) implantation of 
periosteum in muscle; (2) escape of osteo- 
genic cells from the periosteum; (3) ossify- 
ing hematoma and (4) metaplasia. 

Trauma is a factor in almost every case. 
Usually there is a history of injury, often 
mild but which frequently is neglected, or 
of repeated mild injuries, as dislocations of 
the elbow, or fractures in that area which 
are neglected or mobilized too soon. Even 
milder trauma to this joint, when neglected, 
may cause myositis ossificans. Dislocations 
or injuries to joints or muscles, fractures, 
muscle contusions or muscle rupture may 
predispose. The most common sites are the 
brachialis anticus muscle, from injuries 
about the elbow, and the quadriceps 
femoris muscle. This latter is often the 
result of the so-called “Charley horse,” 
sustained in football. Other sites are the 
abductor muscles as in cavalrymen from 
horseback riding; the deltoid in infantry- 
men, from gun-butt trauma; and the biceps 


brachii muscle. The majority of cases are 
in young males from ten to twenty-five 
years of age. 

Patbologically there is a degeneration of 
muscle fibres, replacement by fibrous tissue, 
cartilage cells and normal appearing bone. 
The mass may or may not be attached to 
the bone. It is usually a flattened mass 
when located on the surface, and a rounded 
or oval mass in the depth of the muscle. 

The mode of onset is described by Sir 
Robert Jones.* The original injury results 
in considerable tearing of muscular attach- 
ment from bone, accompanied by a large 
amount of hemorrhage. With the torn 
muscular attachments, fragments of peri- 
osteum and osteogenetic tissue are pulled 
away, and it is probably these which are 
the originators of the formation of new 
bone along the interfibrillary and inter- 
muscular septa. 

The symptoms include interference with 
muscle function, pain rather rarely, and a . 
palpable mass in the muscle, gradually 
becoming larger and firmer. 

The x-ray film shows a shadow in the 
muscle which begins about three or four 
weeks after the trauma. This shadow 
slowly becomes dense until typical bone 
shadow appears. Often the bone striae run 
more or less parallel to the shaft of the bone 
which helps to differentiate it from sarcoma. 

The traumatic circumscribed type may 
progress rapidly and be complete in three 
months. Continued irritation, as by move- 
ment, will tend to make the process 
progressive. 

The prognosis is generally good unless 
around a joint where marked loss of func- 
tion may occur, especially if neglected or 
improperly treated. 


*From the Department of Surgery of Northwestern University Medical School and Cook County Hospital, 
Chicago, and Evanston Hospital, Evanston, Illinois. Read before the Chicago Orthopedic Club, May 13, 1934. 
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The treatment consists first in prophy- 
laxis. Theoretically all injuries to muscles, 
all elbow joint trauma, especially disloca- 


Fic. 1. Case 1. Formation of bone in the biceps brachii 
muscle. 


tions, should be given a period of complete 
rest. This would probably prevent the 
formation of bone in the injury. 

The process of repair in an injured area 
will be completed with the minimum 
amount of cicatrix, whether fibrous or 
osseous, if it is left severely alone in a good 
position of rest; up to a certain state of 
repair movement is injudicious, because it 
is apt to excite further effusion and 
increased activity of production of formed 
tissues, either fibrous or osseous.’ 

Early treatment in any case consists also 
in rest, preferably in a cast. In the elbow 
joint injuries the joint should be completely 
flexed, unless contraindicated, as in certain 
fractures. This position prevents the de- 
posit of bone in the cubital fossa by 
obliterating the fossa as far as possible. Ice 
packs or cold might be more efficacious in 
very early cases of trauma, but when a 
diagnosis of myositis ossificans can be 
made, heat is indicated. Diathermy is of 
use and is used routinely in our cases. 
Hydrotherapy, especially contrast baths, is 
helpful. With this treatment the mass may 
absorb, or it may become organized firm 
bone. When the latter has happened and 
progress ceased, surgical removal of the 
mass with wide excision is indicated only 
if there is continued pain or interference of 
function and, occasionally, for differential 
diagnosis from tumor. Other quiescent 
cases should be left alone. 

Surgery consists of removal of the bony 
callus completely if possible, with a slight 
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layer of surrounding tissue, followed in all 
cases by immobilization for two to six 
weeks to prevent recurrence. Never operate 
until many months have elapsed and until 
x-ray pictures show the mass is regressing 
and also only if persistent symptoms or 
limitation of motion is marked. Recurrence 
follows early operation. Of the two, we 
consider resc in a cast more important than 
surgical removal of the mass. 


CASE REPORTS 


Case 1. April 8, 1927, V. G., male, aged 
twenty-three years, student, complained of pain 
in the middle of the right biceps brachii muscle, 
with slight limitation of motion, following an 
injury in football some weeks before. There 
was a palpable mass in the midportion of the 
biceps muscle. X-ray film reported by C. A. 
Matthews showed, “Small prominence below 
deltoid tubercle is presumed to be developmen- 
tal as flat exotosis, or from past trauma, as small 
callus or myositis ossificans.” (Fig. 1.) After a 
course of diathermy and rest the symptoms 
subsided so that operation was not needed. 
May 26, 1927, the report of the x-ray film was, 
“‘Ossified hematoma on outer surface of right 
humerus shows definition of borders and no 
increase in size in comparison with previous 
examination,” and on November 14, 1927, 
x-ray film showed, “Calcified hematoma on 
outer surface of right humerus remains well 
defined, slightly more dense and no larger than 
on previous examination.” 

Case 1. February 2, 1930, Y. A., male, 
aged eighteen years, came to Cook County 
Hospital because of limitation of motion in his 
left elbow which had been injured three months 
previously. A lump could be felt in the cubital 
fossa which on an x-ray film showed as a bony 
mass. Upon rest in a cast with diathermy, 
no change was noted on a repeated x-ray film 
taken March 21, 1930, so that under operation 
the mass was removed. Very little improvement 
of function was noted although the mass did 
not recur, as evidenced in the x-ray film taken 
May 14, 1930. 

Case 11. November 22, 1930, C. F., male, 
aged sixteen years, came to Cook County 
Hospital with a similar history of neglected 
injury to the right elbow, with pain, limitation 
of motion and a mass. An x-ray film, showed a 
well organized mass of bony density in the 
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cubital fossa (Fig. 2). Rest in a cast and 
diathermy for six weeks gave some improve- 
ment of function and cessation of pain. 


Fic. 2. Case 111. Myositis ossificans with bone forma- 
tion in cubital fossa. 


Case tv. May 16, 1932, A. M., male, aged 
twenty years, a student, while playing football 
fell on his outstretched right arm. The elbow 
“went in” and was “put back” immediately. 
It was swollen, painful and tender over the 
internal condyle. X-ray picture reported by W.G. 
Alexander, showed, “‘A considerable amount 
of soft tissue change, as evidenced by the hazy 
indefinite outline of the bones around the 
entire joint. Also there are several small frag- 
ments of opaque material lying just posterior 
to the lower end of the coronoid process of the 
ulna. There is a roughness at the very point of 
this surface, which I believe has been the origin 
of the bone fragment.” 

The arm was put in a cast for a few days only, 
as the patient refused to wear it any longer. 

May 31, 1932, flexion was limited to 85° and 
extension to 170°, but the arm was no longer 
sore. 

April 16, 1932, x-ray picture showed more 
bone-like deposit about the condyle and the 
elbow hurt so much that it was put in a cast 
again. Under careful physiotherapy and rest, 
with gradual release, the condition improved 
very slowly. 

X-ray pictures taken in May and June 
showed a gradual organization of the myositis 
ossificans. 

March 1, 1933, there was almost complete 
motion, but a dull ache when he used it too 
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much. X-ray film showed “‘Ossified process in 
the region of the right elbow still present.” 

A third course in a cast with diathermy 


Fic. 3. Case v. Fracture of new bone formation of 
myositis ossificans in the quadriceps femoris muscle. 


resulted in cessation of pain and complete 
return of function. 

Case v. February 28, 1933, J. F., male, 
aged twenty years, a student, was playing 
football and fell on his outstretched left arm 
which gave way. There was pain, gun-stock 
deformity of the elbow and loss of function. 
X-ray film at the Evanston Hospital, was 
reported by James T. Case, “ Backward disloca- 
tion of the elbow, no evidence of fracture.” 
Under gas the elbow was reduced and put in 
flexion. The next day the elbow angle was 
increased because of marked pain and swelling. 
Swelling was less the next day and gradually 
decreased. March 9, 1933, there was limitation 
in flexion and extension which slowly improved 
to normal. 

April 29, 1933, the patient complained of 
painful swelling in his right upper thigh where 
he had a “Charley horse”’ last Fall in football. 
X-ray picture by C. A. Matthews showed, 
“Thorn-like projection downward, forward and 
outward from the anterior surface of right 
femur, just above middle, showing fracture of 
new bone formation of myositis ossificans.” 
(Fig. 3.) The patient refused a cast at the time 
so was given diathermy only. 

May 26, 1933, the x-ray film revealed the 
mass had enlarged markedly, and therefore a 
cast was again advised. The patient had been 
told that operation should be done and insisted 
upon it as his time was limited. Therefore, oa 
May 31, 1933, surgical removal of the bony 
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mass was done through an anterolateral incision 
about two inches below the lesser trochanter, 
leaving the surface of the femur as smooth as 
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Case vi. June 22, 1933, W. B., male, aged 
eighteen years, a high school student, had 
bumped his right thigh in football Iast Fall, 


Fic. 4. Case v. Microscopic section of specimen removed at operation, showing formation of bone and 
cartilage in muscle. A, low power; B, high power. 


possible. Closure was done in layers, leaving a 
split rubber tube in for drainage and a spica 
cast was applied over the toes. It was felt that 
the cast was more important than the operation. 

Pathologic report of the specimen was 
“newly formed cancellous and cortical bone 
(osteophytes). 

Microscopic, Sections of decalcified speci- 
men show irregular, small anastomosing tra- 
becula of newly formed bone and osteoid tissue. 
The marrow is entirely fibrous. One section 
shows invasion of the skeletal muscle by bony 
tissue. The high proportion of osteoid tissue 
and the large number of osteoblasts indicate 
rapid growth, but evidence of malignancy is 
lacking.” (Fig. 4 and Fig. 5.) 

June 10, 1933, x-ray film reported by James 
T. Case showed, “‘ There is one spot on the inner 
aspect of the femur about the junction of the 
upper and middle third, where there is some 
ossification lying away from the femur.” 

The patient wore the cast two weeks, fol- 
lowed by a Thomas splint for five weeks, when 
he took it off at home at his own advice. 

On July 10, 1933, the leg was a bit stiff, the 
knee could be flexed to 80°, but he went to 
work. 

July 19, 1933, x-ray picture reported by C. A. 
Matthews showed, ‘Very small density was 
noted adjacent to antero-external surface of 
the right femoral shaft above middle.” 

October 1935, leg was in good condition, 
painless and all motion present. 


which has gradually become stiff, swollen and 
hard, and continues to pain him. X-ray film 
showed, “There is a very extensive myositis 
ossificans. The new bone growth seems to 
spring from the upper end of the femur, begin- 
ning at a point about two inches below the 
lesser trochanter where it is attached to the 
bone, apparently for a distance of 2 or 3 inches, 
and then extends outward along the muscular 
plane anteriorly and laterally, somewhat, for 
considerable distance. The total new growth 
of bone presents a spicule 7 or 8 inches in 
length.” 

June 26, 1933, a spica cast was applied down 
over the toes, and the thigh was comfortable 
in the cast. June 29, 1933, he had some cramp- 
like pains in back of the thigh occasionally, 
although the other pain was better. 

July 8, 1933, the cast was split to allow 
motion in the knee and ankle and was then 
replaced. On July 29, 1933, the whole leg was 
comfortable and a walking leg splint was ap- 
plied instead of the cast. 

August 5, 1933, the splint was removed and 
on September 17, 1933, he worked all day, but 
the thigh hurt a little. X-ray plates reported 
by James T. Case, showed organization of 
callus in the muscle. 

Case vit. March 19, 1934, J. L. G., male, 
aged twenty-one years, a college student, had 
a “Charley horse” in high school football, 
which never healed, and the pain returned the 
other day while playing basketball. A tender 
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mass could be felt in the quadriceps muscle. 
X-ray film reported by C. A. Matthews showed, 
““Myositis ossificans was manifested by spicule 
like bone density, length being approximately 
10 cm. parallel to anterolateral surface of right 
femur, attached by a pedicle of 3 cm. length.” 

A cast was advised with possible later opera- 
tion, which was done with resulting complete 
return of function without pain. 

Case vii. December 11, 1933, E. C., male, 
aged twenty years, dislocated his left elbow 
in tumbling, reduction occurring while riding 
in a car for an x-ray picture. He reported on 
December 13, 1933, with his elbow “hurting 
ever since, especially at night.”” He put ice and 
heat on it at the infirmary. The arm was mark- 
edly swollen and ecchymosed. 

X-ray examination by C. A. Matthews 
showed, “Diminution in definition of outer 
border of head of the left radius and faint 
minute adjacent densities signify trauma to 
bone.” 

The elbow was put in a metal splint in as 
acute flexion as was possible with the swelling, 
and the patient felt more comfortable. 

January 8, 1934, the arm was still swollen, 
tender and painful. 

January 12, 1934, there was no more pain, 
motion 85° to 120° at the elbow. A hard lump 
could be palpated over the internal condyle. 
With diathermy and careful physiotherapy, 
the motion increased. 

March 12, 1934, flexion and extension were 
only very slightly limited. Roentgenogram 
reported by C. A. Matthews showed “ Adventi- 
tious bone densities at the outer and inner of 
left elbow joint, less adjacent to external epi- 
condyle and joint space signified myositis 
ossificans resultant from periosteal injury.” 
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Case 1x. March 16, 1934, Cook County 
Hospital, V. A., male, aged twelve years, fell 
on his left elbow two months ago, with resulting 
pain and disability since. There was swelling, 
tenderness and limitation of motion of the left 
elbow. X-ray film reported by C. A. Warfield 
showed calcification in the triceps tendon inser- 
tion. After wearing a cast, the x-ray film 
showed organization and definition of the callus 
or bony fragment, and on April 20, 1934, all 
motion was present without pain. 


SUMMARY AND CONCLUSIONS 


1. Myositis ossificans may result after 
trauma to any muscle, but is most common 
in the brachialis anticus and in the quad- 
riceps femoris. 

2. If formed about the joint, limitation 
of motion may result. 

3. The condition tends to progress unless 
the affected area is properly treated. 

4. Treatment consists primarily in rest 
and “promoting circulation” by physio- 
therapy, especially diathermy. 

5. Theoretically all mus¢le injuries, and 
especially those about the joints, notably 
the elbow, should be given a prophylactic 
period of rest. 

6. Most cases respond to proper treat- 
ment. 

7. Nine cases of myositis ossificans are 
reported. 
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UST as other long accepted scientific 
and social concepts are being revalu- 
ated in the light of modern knowledge, 

so the reappraisal of head trauma is becom- 
ing necessary. The whole subject is focused 
pointedly by Morgan,! 


At the necropsy table, one is impressed with 
the overwhelming silent evidence of brain 
injury, as attested by cerebral edema and 
hemorrhage. In this type of case the severity 
of symptoms and signs in life is unreliable as 
an aid in immediate and remote prognosis, as 
some of my worst cases have survived with 
little or no evidence of neurologic or mental 
defect through the preschool age, while some 
with mild symptoms and signs have seccumbed 
early or survived only to be horribly crippled 
mentally or physically, or both. 


Head injuries today have assumed a 
greater importance than hitherto because 
of the increasing intense speed of industry 
and commerce, and the millions of auto- 
mobiles on the highway, of which some 
drivers are stupid, careless and reckless.’ 
With such a condition of affairs, it is little 
wonder that the automobile kills 100 
individuals and injures almost 3500, daily, 
in the United States. In New York State 
alone, there was reported during 1934, 
106,348 motor vehicle injuries, with 855 
fractured skulls and 1550 cases of concus- 
sion of the brain. 

In industry the situation is worse. 
The U. S. Department of Labor reports 
283 deaths and 49,000 injured in New 
Jersey during the peak year of 1923. Dur- 
ing the same period in New York State 
1684 were killed and 366,000 were injured 
in industry. From a study of these figures 
it is felt safe to estimate that at least 
50,000 people were killed and 3,000,000 
injured by the automobile, including all 
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types of accidents in the mines, ~~ 
factories and workshops of the U. S. 
1934, of course, a large percentage of ten 
people suffering head injuries. 

From the medicolegal standpoint these 
accidents arouse a good deal of acrimony 
due to differences of medical opinion, most 
of which is honest but some is ignorant, 
cruel and stupid. Doctors seem to be 
divided into two opposing camps on the 
question of head injuries. For some reason 
or other the moment an injured individual 
comes into a court claiming damages, 
there are doctors who are ready to condemn 
this plaintiff as a malingerer or faker, and 
there is another group of practitioners 
who see lesions and make claims that have 
no basis in fact. The question of head 
trauma is fast becoming one of the most 
important questions in modern medicine. 

It is no longer necessary to think only 
in terms of actual tissue damage in head 
trauma, but it is as equally important to 
view this matter from a standpoint of 
altered cerebral physiology. 

When an individual receives a fracture 
of the skull or is rendered unconscious for 
several days, everybody agrees that he 
has received a definite injury, but should 
the trauma produce no outstanding objec- 
tive signs, then the individual is apt to 
be branded as a neurotic. Is it not strange 
that long before there were Compensation 
Courts or automobile liability suits, that 
people with head injuries would uniformly 
complain of headaches, pains in various 
parts of the body, restlessness in sleep and 
insomnia? In addition to this, the old time 
physician would see tremor of the hands, 
as well as other parts of the body, in addi- 
tion to impaired vision, diplopia, vertigo 
and irritability, as well as confusion, poor 
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concentration, and excitement as a fairly 
regular sequela following head trauma. 
Also, months afterwards many of these 
people complain that they are easily 
fatigued and their speech is affected, that 
they feel a compulsion to withdraw from 
social contact and suffer from weakness 
in the extremities, associated with drowsi- 
ness, lethargy, diminution of hearing, 
vocational inefficiency and impotency. 

In 1927 Osnato and Giliberti* pointed 
out that neurotic symptoms following a 
brain injury were actually due to organic 
injuries following concussion and that the 
clinical sequela were secondary to cellular 
degeneration. It is true that in nearly 
every accident there is a functional overlay 
but the same thing can be said of all 
illnesses, that is, that there is a psychologic 
accompaniment to a greater or less degree. 
On the psychologic level illness means that 
the organism is in danger and the ego 
reacts accordingly, with some degree of 
fear and terror. 

In 1904 Adolph Meyer? found that many 
head injuries without objective findings 
were followed by psychosis, and that 
another group of patients with severe head 
injuries showed little or no objective signs. 
On autopsy, Meyer noted that these cases 
often showed a subarachnoid hemorrhage 
with maceration of the brain on the 
undersurface of the frontal and temporal 
lobes, due to an inadequate water bed 
between these parts of the brain and the 
base of the skull. Because the tip of both 
the frontal and temporal lobes are very 
susceptible to injury, there may be a real 
tissue damage and yet no objective signs 
are manifested, contrarily, an injury in the 
frontal lobe may even make a patient 
euphoric. I have had several such patients, 
but the euphoria was of a pathologic type. 
Traumatic psychoses are much more 
evident than is generally realized; Davidoff 
and Hock® presented a series of 450 cases 
in one hospital. 

Martland and Beling,® of Newark, re- 
ported that in 309 cases in which gross 
studies alone were made of all types of 
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head traumas, that they found capillary 
foct of bleeding in the basal ganglia and 
by contrecoup. They felt that multiple 
punctate concussion hemorrhages might 
explain many of the sequela of cranial 
injuries. Martland wrote a previous paper 
in which he pointed out that the symptoms 
which indicated degenerative changes in 
the brain of prize fighters whom he called 

“punch drunk” were due to multiple 
capillary hemorrhages. I have seen several 
prize fighters who developed pyramidal 
tract and cerebellar signs while in their 
early twenties. As a matter of fact, this 
fear of becoming “punch drunk” is to a 
great extent the reason that Gene Tunney 
gave up the heavyweight championship 
of the world.’ 

The most persistant complaints in post- 
traumatic head conditions are headache 
and vertigo; Winkleman and Eckel* state 
that these symptoms are common in cases 
of cerebellar injury. They point out that 
traumatic cerebellar tissue under the micro- 
scope shows two things, (1) maceration of 
tissue from the concussion at the time of 
trauma, and (2) necrosis as the result of 
obstruction to the blood supply from either 
swelling of tissue or the presence of so 
much free blood within the subarachnoid 
space. 

Discussing headache, Hassin, Spiller 
and Penfield all point out that nerve fibers 
following the blood vessels of the pia and 
even extending into the cortex may explain 
the headache on the basis of irritation of 
these fibers by adhesions following trauma. 
Spiller even goes further by stating that 


lesions such as fracture of the skull and epidural, 
subdural, subarachnoid and intracerebral hem- 
orrhage are known to all physicians, but those 
lesions that are of great importance, which 
readily escape detection and only show minute 
changes in the brain, such as mild congestion, 
mild degrees of edema, multiple petechial 
hemorrhages; diffuses or limited gliosis; adhe- 
sions of the pia to the cortex, etc., may be 
fruitful in the production of psychosis or any 
of the symptomatic disturbances of the brain 
that follow head trauma. That one dare not 
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conclude that every disturbance of nerve cell 
function is registered by detectable histologic 
changes.* 


The extent or force of the trauma is no 
indication of the actual involvement. 
Recently several cases were seen in which 
slight trauma was followed by fracture of 
the skull. In one case an individual who 

. slipped on the ice, injured his back and 
head, picked himself up and continued 
about his business, but because of per- 
sistant headaches for a week he consulted 
his family physician; an x-ray film showed 
a skull fracture. Another individual who 
also slipped on a piece of ice, fell a distance 
of about three feet striking against the 
side of a building; an x-ray picture showed 
a skull fracture in the right parietal 
region. 

It is a curious thing that many indi- 
viduals who receive skull fractures or 
other severe head injuries feel humiliated 
if they are put to bed. They belong to 
the group that are commonly referred to 
as the “‘hypo-sensitive type.” Just as the 
neurotic simulates disease, these people 
do the opposite and resist any ideas that 
they have received serious injury. 

In viewing the subject of head trauma, 
we often are in the same position as the 
man who “cannot see the trees for the 
forest.” In the past, the whole emphasis 
has been placed on the gross, obvious 
and objective findings of head injuries such 
as skull fracture, bleeding from the ears 
and long periods of unconsciousness. The 
minute changes and altered physiology 
have either been overlooked or minimized. 
The fact that the sequela following the 
injury may be more important than 
the direct effects of the injury is seldom 
emphasized. The secondary internal and 
external hydrocephalus following a blow 
may do more damage than the blow itself. 
A blow which does not fracture the skull, 
nevertheless, because of the rigidity of 
the calvarium, may produce a good deal 
of edema, which cuts off the blood supply, 
and in due time is followed by cellular 

changes. The cortical cells become 
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shrunken and the nuclei small and ir- 
regular in outline. More damage is done 
by an acute compression than by a 
concussion, and sudden death is often due 
to the punctate hemorrhage in the respira- 
tory center which is accompanied by extra- 
vasation of the blood plasma from the 
damaged vessels. 

The brain cells are very susceptible to 
anemia, the ganglia cells being affected 
first and the neuroglia last. It is known 
that when the blood supply to nervous 
tissue is shut off, due to edema, or any 
other cause, for as little as ten minutes, the 
cells are irretrievably damaged. 

The well trained neurologist no longer 
insists upon gross and palpable damage 
of the brain because he knows that minute 
changes in the region of the midbrain or 
diencephalon may produce more serious 
consequences than a lesion many times its 
size in the cortex. In addition to this, in 
sudden death, one may have contrecoup 
hemorrhages in the aqueduct of the brain 
stem with no injury at all in the cortex 
and at autopsy at times all that may be 
found is diapedesis and dilated vessels in 
the brain stem. 

Modern research is becoming more 
impressed with the importance of the 
hypothalamus in its relation to health 
and disease. In disease the following 
changes take place: 

1. Polyuria; 

2. Glycosuria; 

3. Obesity; 

4. Genital atrophy; 

5. Temperature irregularity due to loss 
of regulating temperature mechanism or 
loss of heat regulating center; 

6. Respiratory difficulty; 

7. Polypnea; 

8. Sleep irregularities. 
and in addition, recent investigation has 
shown that stimulation of the hypo- 
thalamus results in a marked rise in the 
blood pressure, dilation of the pupils and 
contraction of the bladder.” The hypo- 
thalamus not only contains a vasomotor 
center, but is concerned in the secretion 
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of epinephrine and sweat, the inhibition 
of gastrointestinal peristalsis and the 
acceleration of the heart rate. It is even 
believed that the sympathetic center is 
located in this region. 

Foerster!! pointed out that the anterior 
inferior part of the third ventricle is a 
region of excitation, while the posterior 
superior part of the third ventricle and 
aqueduct of Sylvius is a region that calms 
and quiets, causing fatigue, stupor, slowing 
of thinking and dimming of consciousness. 
Foerster, while operating in this region 
under local anesthesia, reported that mani- 
acal attacks have been provoked in which 
flight of ideas, incoherence and disorienta- 
tion were present. Sleepiness has also 
been produced. 

Winkelman® points out that suflicient 
evidence of organic changes have been 
found in the brains of patients with severe 
head trauma, especially those in whom 
unconsciousness has been prolonged; that 
the findings seem convincing that these 
injured individuals have organic injuries 
in the brain as the result of trauma; and 
that these changes explain the _post- 
traumatic symptom complex — usually 
characterized as “‘traumatic neuroses.” 

Trauma" will often be followed by rapid 
rise of intercranial pressure which may act 
on the vasomotor center causing various 
types of cerebral vascular disturbances 
with resulting anemia of vasomotor center. 
The chief function of the vasomotor center 
is to regulate the blood supply to the 
various parts of the body as the needs arise. 
Undoubtedly, among other things, it is 
the altered physiology of the vasomotor 
center that is responsible for the clinical 
picture we often see that is commonly 
called the ‘‘post-concussion syndrome.” 
On physical examination, most of these 
patients show very little objective signs; he 
is weak and may sway on walking; some- 
times nystagmus and faulty conversion 
may be the only things noted. The patient 
complains of unrelenting headaches, fatigue 
seems excessive and he is usually irritable 
and fault finding. These patients act like 
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neuresthenics in that they have no ambi- 
tion. The slightest exertion makes them 
weary and even the thought of work may 
be disagreeable. They take a great interest 
in their troubles and know the exact 
details of their injury and its sequela. 
Their families usually notice that there 
has been a definite personality change. 
They become slovenly in their attire; 
mental exertion is so painful that they 
lie around doing nothing; memory is 
atrocious, reading makes them dizzy or 
hurts their eyes, the mere presence of 
people around them makes them uncom- 
fortable, and profound melancholic states 
are not infrequent. If one goes into the 
injury carefully a retrogade amnesia is 
found. As time goes on the patient usually 
improves rather rapidly. He gets out of 
bed and attempts to work, but finds his 
headaches are unendurable, and that when 
he stoops or bends, the headache becomes 
exacerbated. Excitement, worry and anx- 
lety aggravate the pain. The only relief 
seems to come from lying quietly prone 
in bed. It must be remembered that all 
the above symptoms are present in spite of 
the absence of any clinical or roent- 
genological findings of fracture. Most 
neurologists are beginning to accept the 
idea that these symptoms of headache, 
vertigo, fatigue, etc., are probably due 
to impaired cerebral circulation following 
trauma. This is easily understandable 
when it is realized that trauma may injure 
the vasomotor center itself. The blood 
supply may be adequate on rest, but on 
exertion it is inadequate. 

Strauss and Savitsky'* probably have 
best summarized the whole problem of the 
postconcussion syndrome. 


In our opinion, the subjective post-traumatic 
syndrome, characterized by headache, dizzi- 
ness, inordinate fatigue on effort, intolerance 
to intoxicants and vasomotor instability, is 
organic and is dependent on a disturbance 
in intracranial equilibrium due directly to 
the blow on the head. We suggest the term 
“‘post-concussion”’ for this symptom complex. 
Psychogenic factors always complicate the 


on 
ms 
ye 
J 
Ti 


236 


American Journal of Surgery 


clinical pictures if the socio-economic and 
other difficulties following the trauma last 
long enough. 


Negative results on neurologic examina- 
tion and normal mental status are no final 
criterion of the presence, absence or degree 
of damage to the brain resulting from head 
trauma, and finally that significant intra- 
cranial injury can occur without loss of 
consciousness. 

Savitsky,'* in a later paper, amplifies 
his work by pointing out that before any 
case of head injury can be dismissed as a 
traumatic neuroses they must have had: 

1. Thorough neurologic examination; 

2. Psychological and psychiatric study; 

3. Otoneurologic investigation; 

4. Spinal fluid studies including en- 
cephalography; 

5. Other studies, especially of vegetative 
functions; 
and all of these must have been proved 
negative. 


CONCLUSION 


The whole subject of head injuries should 
be reappraised in the light of modern 
knowledge. Many injured patients receive 
an inadequate neurologic examination and 
because there are no gross and obvious 
findings, these patients are branded as 
neurotic. Because many individuals with 
head trauma have associated neuroses is 
no reason to ignore the organic findings 
that are present. While it is important to 
recognize injuries to the cortex, it Is just as 
important to remember that the midbrain 
and diencephelon may receive serious 
injury without any frank and obvious 
objective signs, and while the immediate 
gross changes following head trauma are 
important, the altered physiology and 
eventual sequela may be just as, if not more 
important. Finally, it must be remembered 
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that the nervous tissue is the most sensa- 
tive of all tissues, and that when the blood 
supply is shut off for as little as eight to 
ten minutes the nervous tissue becomes 
partly degenerated and complete degenera- 
tion often occurs after fifteen minutes. A 
mild concussion may cause an edema which 
produces anoxemia in the brain, which in 
turn may be responsible for all of the 
previously enumerated complaints. In the 
last analysis, the function of the brain as 
an organ depends on adequate nutrition, 
and many of the complaints and symptoms 
are due to a chronic cerebral anemia. 
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GRIDDING THE FEMORAL HEAD AND NECK AREA IN 
FRACTURE OF NECK OF FEMUR 


FOR SIMPLER GUIDANCE AND PLACEMENT OF THE SMITH-PETERSEN 
THREE-FLANGED NAIL 


Micuaet §. BuRMAN, M.D. 


NEW YORK 


FTER reducing the fracture of the 
neck of the femur in a patient, both 
lower extremities are held by the 
footpiece traction of the orthopedic table 
and the head of the femur is localized on 
the surface of the body. This is about a half 
inch below the midpoint of a line joining 
the symphysis pubis and the anterior su- 
perior iliac spine and that point is marked. 
A Kirschner wire is placed on the skin in 
the line of the head and neck of the femur 
at an eye estimated angle of 115° to 125° 
and two parallel wires about 14 inch apart 
are placed above the first wire and two 
below. A field is thereby gridded out which 
includes the entire head and neck area of 
the femur. A roentgenogram is taken which 
checks the accuracy of the reduction of the 
fracture and the position of the grid. 

A lateral incision is made which begins 
just below the level of the greater tro- 
chanter, exposing the bone. One or two 
guiding Kirschner wires are inserted into 
the bone at a point midway between the 
anterior and posterior borders of the femur, 
using either a hand or motor driven drill. 
The angle of insertion of the wire or wires 
parallels the line of the skin wires, holding 
the drill parallel to the table top. The wires 
are inserted into that space level of bone 
which corresponds to the area encompassed 
by the two chosen skin wires. That area is 
selected which gives a central placement 
of the nail. Another roentgenogram is then 
taken. 

If the wires are placed wrongly it may be 
necessary to remove them and to insert 
new ones, altering the angle and position 
as may be indicated by a comparison of the 
roentgenogram with the position of the 
surface wires. 


The nail used has a central channel, 
which is the Johannsen modification of the 
Smith-Petersen nail. It is threaded first 


Fic. 1a. Roentgenogram of the right hip of a man 
aged sixty-four years. An intertrochanteric fracture 
plus a fracture of the greater trochanter are 
present. 


onto the protruding part of the Kirschner 
wire and then is driven into the bone. The 
wire thus acts as a definitive guide. A final 
roentgenogram verifies the proper place- 
ment of the nail. The Kirschner wire or 
wires are now withdrawn, the wound is 
closed in layers and a flannel hip spica 
bandage is applied. 

The advantage of this method is that the 
field is so plotted or gridded out, as is a 
football field, so that the operator can 
localize himself without the aid of mathe- 
matical calculation or elaborate instru- 
mentation. The nail must be driven in 
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Fic. 1c. Two Kirschner wires, (marked with a 
check) have been inserted into the bone. 
They are parallel to the skin wires. The space 
level between the third and fourth skin wires 
has been selected. 


Fic. 1s. The fracture has been reduced by the 
Whitman method. A grid of five Kirschner 
wires has been placed on the skin. Each wire 
is parallel to the others and runs in the course 
of the head and neck of the femur. 


Fic. 1p. The nail has been driven along the Fic. 1£. The wires have been removed. The 
upper of the two Kirschner wires. It is 9 cm. nail is properly placed and maintains 


accurately placed. the reduction. 
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Fic. 2A. Roentgenogram showing a fracture of the 
neck of the femur in a middle-aged man. 


Reduction of the fracture by the Fic. 2c. A Kirschner wire (marked with a 
check) has been driven into the bone, in the 
space level corresponding to the interval 
between the third and fourth skin wires. 
The first and third wires have been removed 
from the grid. The wire is placed too low. 


Fic. 2B. 
Whitman method. Placement of the grid on 
the skin. A marker is present on the skin 
which localizes the femoral head. 
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accurately the very first time. Gridding normal angle of the neck. The technique 
of the femoral field makes this placement of inserting the nail is detailed. This 
definitive. method is a timesaver and dispenses with 


Fic. 2p. A new wire has been inserted at the Fic. 2. The nail in situ. The wire has been 
same level but at an increased angle. The withdrawn. Part of the very dense cortex of 
nail has been driven along the wire. Placement the femur at the point of entrance of the nail 
is good. has been removed with the chisel. 


SUMMARY unnecessary roentgenograms. 


A simple method for the accuERte p lace- The author is indebted to Dr. Harry Son- 
of the neck of the femur is descr ibed. The use of the second case which was done by them 
essential point is the use of a grid of five at the Sydenham Hospital. The first case was 
Kirschner wires over the head and neck done by the author at the Hospital for Joint 
area of the femur in a line parallel to the Diseases. 
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HYPERINSULINISM 


Meyer Cor fr, M.D. 


Assistant in Surgery, Jewish Hospital 


PHILADELPHIA 


about medicine is its constant varia- 
tion. New facts are being discovered 
so rapidly that textbooks are old before 
they reach our desks. Each new fact acts 
as a source for a hundred other new facts. 

Recognition of hyperinsulinism as a 
clinical entity was a direct result of the 
discovery of insulin in 1922 by Banting and 
Best. Two years later Harris! noted the 
similarity of symptoms in several of his 
patients to those produced by an overdose 
of insulin, namely weakness, pallor, trem- 
bling, sweating and unconsciousness. He 
was the first to report the observations of 
this condition in 1924 and suggested the 
existence of a disease, “spontaneous hyper- 
insulinism.” The literature soon had nu- 
merous similar case reports but it was not 
until 1927 that pathology in the pancreas 
was actually proved to be the cause of 
hyperinsulinism. In that year Wilder? 
reported a case of cancer of the Islands of 
Langerhans which had metastasized to the 
liver, lymph nodes and omentum, the 
patient having sweats, trembling, attacks 
of unconsciousness and at times the blood 
sugar had gone as low as 25 mgms. The 
primary tumor was found to contain as 
much as 40 units of insulin to 100 gms. of 
tumor, by assay on rabbits. 

In 1928 Finney and Finney* were the 
first to try surgical cure in a patient whose 
blood sugar was 30 mgms. They found 
no tumor in the pancreas but removed 
22.5 gms. from the tail of the pancreas with 
some relief but no cure. The tissue re- 
moved showed no pathology. 

In 1929 the first definite cure was re- 
ported when Graham excised a tumor of 
the pancreas from a patient who had had 
attacks of unconsciousness, etc., for seven 
years. Before operation the blood sugar 


of the most interesting things 


was 40 mgms. This tumor was 1.5 cms. in 
diameter, located in the middle of the 
body of the pancreas and identified as an 
adenoma of the Islands of Langerhans. The 
case was reported by Howland and his 
colleagues.‘ 

Since then many similar cases have been 
recorded, Whipple’ in June, 1935, reporting 
the largest single group of 8 cases. 


SEX AND AGE INCIDENCE 


The condition apparently favors neither 
male nor female. In 20 cases reported by 
Whipple and Franz in which the patients 
were operated and tumors found, 12 were 
male and 8 female. In 10 cases in which 
tumors of the pancreas were found at 
autopsy 5 were male and 5 female. In a 
group of 6 of Whipple’s own cases, 4 were 
female and 2 male, while in a group of 3 re- 
ported by Graham and Womack’ all were 
males. 

The disease is one of the late fourth 
decade. The oldest operated case in the 
literature is that of a male aged fifty-six 
years, reported by Derick.’ The youngest 
operated was an infant one year old, re- 
ported by Graham and Hartman.* 


ETIOLOGY 


In discussing the cause of this condition 
it must be remembered that there are two 
types of hyperinsulinism; the true hyper- 
insulinism in which there is an excess of 
insulin sent into the blood stream due to 
pathology in the Islands of Langerhans; 
and the relative hyperinsulinism in which 
an excess of insulin reaches the blood due 
to the removal of factors which normally 
inhibit insulin secretion, the Islands of 
Langerhans being perfectly normal. 

The greatest number of cases of hyper- 
insulinism are due to an overdosage of insu- 


241 


3 
‘ 
4 
wie 
oe 


242 American Journal of Surgery Corff—Hyperinsulinism 


lin in the treatment of diabetes. Though 
most frequent, it is probably the least 
important since it is usually temporary, 
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scopic section of the pancreas 
showing markedly hypertrophied 
Islands of Langerhans. 


readily suspected as the patient is known II. Relative Hyperinsulinism. 
to be taking insulin, and easily treated. A. Lack of Antagonistic Glandular 
The remaining group of cases can be Action as in 


classified as to etiology as follows: I. 
I. True Hyperinsulinism. 
A. Liberation of Excess Amount of 

Insulin from 

1. Tumors of the Islands of Langer- 
hans. Fortunately most of these 
are benign. In the review by 
Whipple and Franz,° of the 62 
cases reported only 3 showed evi- 
dence of metastasis. Wilder’s? 
case showed very malignant 
metastasis to the liver, omentum 
and regional lymph nodes. These 
benign tumors are mostly ade- 
nomata and are responsible for 
the greatest number of cases of 
true hyperinsulinism. 

2. Hypertrophy of the Islands of 
Langerbans. A number of cases 
have been reported with all 
the symptoms of hyperinsu- 
linism in which at operation 
no tumors were found, but 
the microscopic sections of the 2. 
pancreas showed definite hyper- 
trophy of the Islands of Langer- 
hans. Phillips® in 1931, reported 
such a case, the diameter of the 
Islands of Langerhans being 
242-328 microns as compared to 
the normal of 146-151 microns 
given by MacCallum. John” re- 
ports a case of hyperthyroidism, 
the basal metabolic rate being 
+80 per cent, complicated by 
diabetes. After medication and 
rest for over a year the basal 
metabolic rate dropped to +13 
per cent. Sixteen months later the 
patient was admitted to the hos- 
pital in coma with a blood sugar 
of 30 mgms. At autopsy there 
was found carcinoma of the gall 
bladder and liver, the micro- 


Hypothyroidism. It been 
shown that in many cases of 
hyperthyroidism there may be 
a high blood sugar and that this 
continues as long as the hyper- 
trophied gland is present. This 
is due to the fact that the thyroid 
secretion exerts an inhibiting ac- 
tion on the pancreas preventing 
an excess of insulin from being 
formed and removing the sugar 
from the blood stream, since 
with the high basal metabolic 
rate much sugar is needed in its 
most easily available form. 

In hypothyroidism, therefore, a 
low blood sugar is frequently 
found, since the opposing thy- 
roid secretion is absent. In 
myxedema the average blood 
sugar is 80 mgms.; in more se- 
vere cases it is correspondingly 
lower. 

Diseases or Tumors of the Adre- 
nal. In Addison’s disease be- 
sides the hypotension there is 
always a hypoglycemia. Pecu- 
liarly, this disease is one of the 
cortex and yet adrenalin is ob- 
tained from the medulla. The 
explanation is probably a reflex 
inhibition of medullary secre- 
tion in diseases of the cortex. 
Wadi"! reported a case with all 
the signs of hyperinsulinism in 
which the blood pressure was 
75 mms. of mercury, the blood 
sugar 60 mgms., and at autopsy 
showed tuberculosis of both ad- 
renals. Anderson!” also reported 
a case in which the blood sugar 
was 60 mgms. The patient de- 
veloped aphasia four months, 
diplopia six weeks and was in 
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coma forty-eight hours before 
admission. He responded tem- 
porarily to glucose therapy. Au- 
topsy showed a tumor of the 
adrenal cortex. 

. Tumor of the Pituitary. This 
gland seems to exert a control- 
ling action upon the secretions 
of both the thyroid and the ad- 
renal, and may be the regulator 
of both glands. Pituitary hyper- 
insulinism was discussed as early 
as 1912 when Cushing" reported 
a case of pituitary tumor with 
convulsions, etc., and a blood 
sugar of 39 mgms. Wilder re- 
ported 4 cases of proved destruc- 
tion of the anterior lobes of the 
pituitary with low blood sugars 
and all the symptoms of hyper- 
insulinism. Goldzieher’ reported 
88 cases with low blood sugar 
and all the accompanying symp- 
toms of hypopituitarism, but no 
definitely proved tumor. 
Interference with the Center Reg- 
ulating the Secretion of the 
Islands of Langerhans. This is 
found chiefly in nervous dis- 
eases affecting the pons or caus- 
ing overactivity of the vagus. 
It explains the hypoglycemia 
seen in tumors of the pons and 
cases of multiple sclerosis affect- 
ing the pons, since it is believed 
that this portion of the brain 
contains the regulating center 
of sugar metabolism. Tumors of 
the chest and mediastinum pres- 
sing on the vagus causing over- 
activity of this nerve, also cause 
hyperinsulinism since ordinarily 
the vagus isan inhibitor of insulin 
secretion. Most cases of relative 
hyperinsulinism are due to pi- 
tuitary disturbances, usually hy- 
popituitarism. The next largest 
number of cases are due to 
hypothyroidism. 
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PATHOLOGY 


Macroscopic. Adenomata of the pan- 
creas are small, averaging about 1.5 cms. 
in diameter, but tumors have been reported 
varying in size from 3 X 1.5 cms. to 
9 X9 X11 cms. and may be single or 
multiple. They are reddish purple in color 
and are often covered by a fine network 
of capillaries and veins, generally situated 
near the capsule but occur also in the 
substance of the gland, their presence being 
determined only by palpation. The benign 
tumor is definitely encapsulated while the 
malignant one shows infiltration. The most 
common site of the tumor is at or near the 
tail of the pancreas, since this is the normal 
site for the greatest number of Islands of 
Langerhans. Assays made against rabbits 
have shown from 40 units of insulin per 
100 gms. of tumor as is Wilder’s® case to 
400 units of insulin per 100 gms. of tumor 
as in Graham and Womack’s case.° 

Microscopic. Details concerning the his- 
tology will not be discussed since it is not 
unanimously agreed as to the exact portion 
of the Islands of Langerhans from which 
the tumors spring. However, it is definitely 
shown by neutral red staining that the 
tumor cells, while similar, show marked 
differences from the normal beta cells of 
the Islands of Langerhans. In benign cases 
there is usually definite encapsulation, 
while in malignant cases there is infiltra- 
tion, mitotic figures and invasion of the 
blood vessels. In cases where no tumors are 
found the tissue is often normal, but 
occasionally as reported by Phillips,’ the 
Islands of Langerhans are hypertrophied 
to twice their normal size. 


SYMPTOMATOLOGY 


The symptoms are many and bizarre 
and are at times so overwhelmingly neuro- 
logical and mental that many cases in the 
past were turned over to neurologists and 
psychiatrists for treatment as cases of 
epilepsy, brain tumor, etc. Basically the 
symptoms are those of hypoglycemia as it 
occurs after an excessive dose of insulin, 
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nervousness, tremors, weakness, sweat- 
Ing, excessive pallor, a feeling of hunger, 
anxiety and emotional instability. As the 
case becomes more severe, there develops 
mental confusion, amnesia, epileptiform 
convulsions, sensory and motor aphasias, 
delirium, coma, collapse and finally death. 


To make the picture more real, the symptoms 
of an actual case of a young man reported by 
Carr and his colleagues follow. The case was 
diagnosed epilepsy, due to convulsive seizures 
which had been present for a year, usually 
occurring before breakfast. He was noted 
often to act queerly while getting dressed and 
at the breakfast table. On one occasion he slept 
for thirty-six hours. At another time he became 
involved in an automobile accident and had no 
recollection afterward of what had happened. 
When he recovered from the various attacks 
he was always ravenously hungry. Food, 
especially sweets, seemed to prevent the 
attacks. Blood sugar taken during one of his 
attacks was 44 mgms. At operation an adenoma 
of the pancreas was found and removed, 
followed by a cure of all his symptoms. 

Another case personally observed was that 
of a young man who for the past five years 
had had attacks of unconsciousness. At first 
these occurred twice yearly, increasing gradu- 
ally in frequency to twice monthly up to eight 
months ago when he began treatment. These 
attacks often occurred after a late session of 
bridge when he had eaten nothing from five 
p.M. till about two a.m. Late one night while 
driving his car, he suddenly lapsed into un- 
consciousness and awoke a few hours later in 
the hospital with two fractured ribs. At 
another time he slept about fifty-two hours. 

On a high caloric diet and frequent feeding 
regime he went for six months without an 
attack. Then after going without food for 
about six hours he had a peculiar attack of 
amnesia in which he remembers putting one 
foot out of a subway door about 1:45 P.M. 
The next thing he remembered was awakening 
eight hours later in his sister’s apartment. 
He had collapsed at the foot of the stairs 
just after ringing. He had apparently walked 
about and done things with a conscious appear- 
ance, but he could remember nothing of what 
had happened. On taking frequent feedings 
he has had no attacks for two months. 


From these symptoms then it can easily 
be seen how many of these patients have 
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been called malingerers, hysterics, epilep- 
tics and what not. 


DIAGNOSIS 


The diagnosis is made on the history 
and laboratory findings. Physical examina- 
tion reveals absolutely nothing in the 
average case. The story is usually, in- 
creasing frequency of attacks of weakness, 
sweating, pallor, epileptiform convulsions 
and unconsciousness usually coming after 
excessive labor or after a long period of 
fasting, often relieved by taking food or 
some form of sugar. 

The most characteristic laboratory find- 
ing is a fasting blood sugar of 40-60 mgms. 
The lowest blood sugar recorded in litera- 
ture was taken in coma just before death 
and was 4 mgms. per 100 c.c. 

The glucose tolerance test in these cases 
is typical. The following is from one of 
Whipple’s® cases. 


Mgms 
6 hour after glucose 117 
2hours “ 96 
3hours “ 63 


Seale Harris! believes that in these cases 
glucose tolerance tests should be over a 
period of six hours since in some cases at 
the end of two or three hours the blood 
sugar is still normal while at the end of 
five or six hours there is a sudden drop to 
subnormal with the accompanying symp- 
toms. The normal person at the end of five 
or six hours has a normal blood sugar. 
Another characteristic test is with ad- 
renalin. In a normal person an injection 
of 1 c.c. of 1:1000 adrenalin raises the 
blood sugar an average of 30-40 mgms. in 
thirty minutes and gradually returns to 
normal in about one hour. The rise is due 
to a stimulation of glycogenolysis in the 
liver and can only take place if the liver 
is normal. This fact is very important in 
differentiating hyperinsulinism from those 
cases of hypoglycemia due to liver dis- 
function or destruction. Kramer, Grayzel 
and Solomon" reviewed 10 cases of hypo- 
glycemia with atypical convulsions in chil- 
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dren; 9 were due to liver disfunction caused 
by excessive fatty infiltration, atrophy 
etc. Their most interesting case was that 
of a six months old infant with convulsions 
whose blood sugar was 29 mgms. and just 
before death, 8.3 mgms. Autopsy showed 
an enlargement of the liver with marked 
fatty infiltration and an almost total 
absence of glycogen. The adrenalin test 
in this case showed absolutely no rise in 
blood sugar. A typical example of the 
adrenalin test in hyperinsulinism is shown 
in the case of Ross and Tomasch." Before 
operation in which an adenoma was re- 
moved the adrenalin test was as follows: 


Mgm. per 
100 C.c 
Fasting blood sugar................ 44 
15 minutes after injection........... 63 
30 minutes after injection........... 49 
Mgm. per 
100 C.c 
After operation the blood sugar was. 102 
30 minutes after injection......... 135 
gO minutes after injection......... 05 
150 minutes after injection......... go 


Nadler and Wolfer'® report a case operated 
four months before death showing a liver 
tumor. During the three months prior to 
death there were frequent attacks of 
hypoglycemia with exhaustion, delirium 
and coma. Autopsy showed 70-80 per cent 
of the liver was replaced by carcinoma. 
Although no glycogen was found in the 
tumor, the liver cells contained only 0.8 per 
cent of the normal amount of glycogen. 
The tumor cells contained no insulin. The 
pancreas and adrenals were normal. 

The usual diagnoses made at first in 
hyperinsulinism are epilepsy, hysteria and 
insanity. If the patient is seen in coma, a 
diagnosis of alcoholism, brain tumor and 
diabetic coma are often erroneously con- 
sidered and it is from these groups of 
conditions that hyperinsulinism must be 
differentiated. Epilepsy can be differenti- 
ated by the convulsions; those occurring 
in hyperinsulinism being much more irregu- 
lar, less complete and more intermittent 
than those of epilepsy. Also there is much 
less salivation and biting of the tongue in 
the convulsions of hyperinsulinism. The 
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blood sugar of course clinches the diagnosis, 
for in epilepsy it is normal. The blood 
sugar is also the deciding factor in elimi- 
nating hysteria and insanity for, although 
hysteria can imitate any form of neuro- 
logical or psychiatric condition, it certainly 
cannot lower the blood sugar of the 
individual 50-60 mgms. It can be differen- 
tiated from diabetic coma by the produc- 
tion of a semi-Babinski when the sole of 
the foot is scratched. This is the bilateral 
dorsiflexion of the big toes without the 
flaring of the other toes. In diabetic coma 
there is no semblance of a Babinski at all; 
there is acetone odor to the breath and the 
skin is warm and dry. In the coma of 
hyperinsulinism there is no acetone odor 
and the skin is pale, cold and moist. Brain 
tumor of course has the choked disc and 
other localizing signs which are not present 
in hyperinsulinism. 


TREATMENT 


For the acute attack the quickest and 
best treatment is an intravenous Injection 
of glucose, which in a few minutes brings 
the patient from stupor or coma to an 
absolutely clear mental state. If no glucose 
is handy the injection of 1 c.c. of adrenalin 
1:1000 or I c.c. of pituitary extract will 
also give quick relief. If the injection of 
one of these three substances cannot be 
given the next best thing is the ingestion 
of some form of quickly absorbed glucose 
such as orange juice, sugar or candy. The 
ingestion of carbohydrates is used not only 
for the treatment of the acute attack but 
also for its prevention. Some patients carry 
lumps of sugar with them and at the slight- 
est suggestion of an oncoming attack, they 
eat the sugar and avert the attack. 

For the chronic case the treatment is 
medical and surgical. In those cases which 
have attacks once or twice a month and 
in which no endocrine disturbances can be 
found, for the average person of one- 
hundred and fifty pounds, Seale Harris! 
believes a diet of 2250 calories per day in 
five or seven feedings will serve to pre- 
vent all symptoms unless the disease is 
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progressing too rapidly. It is to be re- 
membered, he says, that carbohydrates 
stimulate the secretion of insulin and this 
is what we try to avoid. Therefore, a diet 
of go to 120 gms. carbohydrates, 60 to 
70 mgms. protein and the rest in fats 
must be used. In the undernourished, high 
fat diets should be used. However, few 
of these cases are underweight. Many, 
finding that food will prevent an attack, 
have become obese eating to prevent 
attacks. This obesity creates a great draw- 
back to these patients when they come to 
surgery for it makes the operation much 
more difficult technically. 

In cases of hypothyroidism with low 
blood sugar the symptoms due to the low 
blood sugar can be relieved by the use of 
14 to 4 grains of thyroid extract daily, 
according to Goldzieher.'* In cases of hypo- 
pituitarism, he has reported good results 
within a few weeks, from the use of diet 
and injections of fresh anterior lobe extract. 

Surgery is indicated for those cases which 
no longer respond to medical measures. A 
transverse incision through the abdom- 
inal wall and division of the gastrocolic 
omentum gives the best exposure of the 
pancreas. 

If an adenoma is found the procedure 
is simple. It can be enucleated easily and 
after hemostasis is obtained the abdomen 
can be closed without drainage. One must 
be careful to palpate the pancreas thor- 
oughly to make sure there is not more than 
one tumor present. Graham and Womack* 
report a case in which a single tumor was 
removed from the pancreas but a cure 
was not obtained until a second tumor, 
not visible at the first operation, was pal- 
pated and removed at a second operation. 

In those cases in which no tumor is 
palpable, clinical cure can follow partial 
or subtotal resection of the pancreas. But, 
just as in hyperthyroidism, enough of the 
gland must be removed or only temporary 
cure results. The first partial resection 
of the pancreas was done by the Finneys* 
of Baltimore, removing 22.5 gms. of tissue, 
with temporary relief but not cure. Quite 
a number of cases such as this have been 
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reported. Allan, Boek and Judd” in their 
article in 1930 stated their belief that 
more than 50 per cent of the pancreas 
must be removed for surgical cure. Whip- 
ple,» who has the greatest number of 
operated cases, believes that two-thirds 
of the tail and body should be removed. 
Graham? reports a most difficult case in 
an infant one year old, whose blood sugar 
was Ig per cent before operation in which 
he removed seven-eighths of the pancreas. 
Immediately postoperatively the blood 
sugar rose to 522 mgms. but gradually 
returned to a normal of 80 and remained 
so, with clinical cure of the patient. Blood 
sugar nine months later was 84 mgms. 


PROGNOSIS 


The milder cases can be freed of symptoms 
for long periods of time by dietary meas- 
ures. Eventually most of these cases 
gradually become worse and symptoms 
more severe, resulting in convulsions, 
coma, collapse and death unless surgery 
is undertaken. If at operation a single 
adenoma is found and removed the prog- 
nosis is excellent, for in these patients the 
blood sugar immediately postoperative 
goes to normal and remains there with no 
recurrence of symptoms. If a malignant 
growth is found the prognosis, of course, 
depends on whether or not metastasis has 
taken place and also on the completeness of 
the removal of the growth. If a single nodule 
is left in the liver or in the lymph nodes, 
this may pour enough insulin into the 
blood stream to continue all the symptoms. 
Even if malignant with complete removal 
the prognosis is excellent. In those cases 
in which no definite tumor is found the 
future outlook depends on the amount of 
tissue excised at operation. Just as in 
hyperthyroidism, if insufficient gland is 
removed there is a recurrence of symptoms. 
If adequate tissue is removed a permanent 
clinical cure may be anticipated. 


SUMMARY 


Hyperinsulinism may occur any time 
from infancy to old age, equally frequent 
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in the male and the female. In cases of 
true hyperinsulinism the etiology is either 
a tumor or hypertrophy of the Islands of 
Langerhans. In the cases of relative hyper- 
insulinism the etiology is usually a tumor 
or disfunction of the thyroid, adrenal or 
pituitary gland. Since the symptoms are 
usually mental or neurological these cases 
will be seen most frequently in the neu- 
rology clinics and it is there that we must 
look for them. Most of Whipple’s cases 
were originally in the neurology clinic, and 
many patients in the last ten years have 
been removed from insane asylums and 
cured of their mental symptoms and con- 
vulsions either by operation or proper 
medical care. Any patient with a history 
of mental changes, convulsions or attacks 
of unconciousness should be suspected of 
having hyperinsulinism. The diagnosis is 
made on the history and laboratory find- 
ings, the physical examination usually 
being negative. The treatment is medical 
if an endocrine disfunction is diagnosed 
and surgical if there is a tumor of the 
Islands of Langerhans. The prognosis is 
best in those cases in which a single nodule 
is removed from the pancreas, the symp- 
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toms disappearing immediately after oper- 
ation and never recurring. 
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HE spleen is an organ whose physi- 
ology is not completely understood 
but in which, at least, two functions 

have been definitely identified. These are 

the storage of white and red cells,! the 
latter being of particular importance;? and 
the other function, an activity of the 
reticuloendothelial tissue of the spleen 
resulting in the destruction and removal of 
red cells,* white cells and blood platelets.‘ 

The hemocytolysis which occurs in the 

spleen has also been considered as largely 

an extracellular enzymotic, rather than 
intracellular phagocytic process.® It has 

also been suggested that the spleen exerts a 

twofold action on the bone marrow inhibit- 

ing overproduction of red cells and stimu- 
lating underproduction, the two influences 
balancing each other.® 

Together with the liver and bone mar- 
row, the spleen is one of the large depots of 
reticuloendothelial tissue although the 
tissue is widely distributed in _ lesser 
amounts throughout the body. The large 
endothelial cells (macrophages) are most 
numerous in the spleen and bone marrow 
but are also present in the hepatic capil- 
laries where they are recognized as Kupfer 
cells. These reticuloendothelial cells are the 
elements that play the most important 
part in blood destruction in the spleen 
while in other situations they are hema- 
topoietic.’ The fetal function of blood 
production is retained by, and predomi- 
nates in, the reticuloendothelial tissue of 
the bone marrow. It is generally believed 
that the cells within the red bone marrow 
themselves form hemoglobin but on the 
basis of recent work it is not improbable 
that the hemoglobin molecule is at least 
partly formed in other organs, especially 
the liver.’ Attention has been called to the 
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condition of balance maintained between 
the production of red cells by the bone 
marrow and the destruction of red cells by 


the spleen and was designated as “hemo- 
lytopoietic equilibrium” by Krumbhaar.® 

Extirpation of the normal spleen is 
always followed by an anemia which is 
apparently one of decreased blood forma- 
tion, due to loss of something acting as a 
stimulant to the bone marrow and con- 
tained in the spleen.” Splenectomy is one 
of the simplest ways of producing a self- 
curative form of experimental anemia and 
provides a useful method for investigating 
the recovery mechanism. After removal of 
the spleen the red cells decrease progres- 
sively for four to six weeks and the hemo- 
globin falls somewhat more rapidly. The 
continuance of the anemia is associated 
with decreased hematopoiesis and all evi- 
dence points to the loss of some substance 
within the spleen which normally stimu- 
lated erythropoiesis. Lack of this factor 
after splenectomy not only affects the 
production and character of red cells but 
the quality and quantity of hemoglobin as 
well.!! Even with adequate diets an in- 
creased loss of iron occurs.!? Observations 
have been made that hemolysis stimulates 
new blood formation in conditions of 
anemia and Charlton’ has shown in 
anemias that a hemolytic enzyme has been 
effective in their repair although the addi- 
tion of iron was necessary in some of the 
more severe secondary anemias. The blood 
picture, following splenectomy, returns to 
normal in three to four months but may 
not be complete up to ten months. 

In addition to the anemia following 
splenectomy there is also a marked rise in 
the blood platelets. Krumbhaar™ observed 
an increase of 50 to 200 per cent in dogs in 


* From Department of Surgery, Northwestern University Medical School. 
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three to twelve months over preoperative 
levels while Shore’ reports a case of 
splenectomy for rupture in man with 
maximum increase in platelets to 1,576,000 
by the sixteenth day and maintained at 
over 700,000 for seven and one-half months. 
However, in 50 unselected surgical cases, 
Dawborn®* noted a marked rise in platelets 
beginning on the sixth day and reaching a 
maximum on the tenth day while Hueck,"® 
in 100 cases exclusive of splenectomies, re- 
ports a maximum platelet count on the 
tenth to fourteenth days under general and 
local anesthesia and also in traumatic cases 
without operation. It has been observed by 
Dameshek” that the platelet count in 
menstruating women becomes extremely 
high on the first day of the period, 1,000,- 
000 to 1,500,000 being usual, remains at 
this level two or three days and then 
gradually becomes depressed to a fairly 
constant intermenstrual figure. Normal 
men and non-menstruating women showed 
little or no variation from count to count. 

Changes in the liver occur after splenec- 
tomy, as noted by Piney" and Gottlieb,” 
who observed definite proliferation of the 
Kupfer cells which may be regarded as a 
reticuloendothelial effort to compensate for 
the removal of the large amount of this 
tissue in the spleen. These may be new 
ectopic or extramedullary centers for the 
formation of red cells which are appearing 
in the liver. 

Using gastrectomized dogs, Ivy” has 
demonstrated that Fraction G, liver ex- 
tract #343 (Lilly) may increase the number 
of red cells but not the hemoglobin while 
Fairman and Whipple?! have stated that 
the parent red cells in the red marrow may, 
under optimum diet conditions, produce 
many times their own volume of mature red 
cells in a period of two weeks. The requisite 
for an optimum diet condition has been 
called the “dietary factor” but its charac- 
ter has not been defined. However, on dogs 
with anemia produced by bleeding, it has 
been shown by Whipple”? that liver stands 
out as the most potent diet factor. The 
important fact was demonstrated that 
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erythropoietic stimulation requires foods 
that are not only proper as regards caloric 
value, nitrogen content or amino-acid 
building stones, but as regards specific sub- 
stance as well.?* Muller and Scorpio** have 
suggested that the beneficial action of liver 
feeding in pernicious anemia may be due, 
not to the fact that it furnishes a matura- 
tion factor, but rather that it supplies a 
substance which inhibits the wild growth 
of erythroblasts. Bittersohl and Neidhardt®® 
injected protein-free liver extract in rats 
and concluded that the administration of 
liver, as such, caused an “augmentation in 
the storage capacity of the reticuloendo- 
thelium system,” independent of the iron 
content of the liver preparation and that 
the curative effect of liver therapy could 
be ascribed to its influence on the reticulo- 
endothelial system. The feeding of spleen 
to splenectomized dogs did not influence 
the postsplenectomy anemia. 

With the foregoing considerations in 
mind, it was determined to produce an 
anemia in dogs by splenectomy and observe 
the comparative influence of liver extract 
orally and parenterally on the course of the 
anemia with particular reference to the 
production and maturation of erythrocytes. 


MATERIALS AND METHODS 


Two normal and healthy dogs, Group 1, 
used as controls, were fed the usual diet 
which all the dogs in this series received 
and in addition 4 grams of powdered liver 
extract, #343 (Lilly), were mixed with the 
food daily for six weeks. Erythrocyte 
counts and hemoglobin determinations 
(Newcomer) were made at intervals and 
the dogs weighed regularly. In the following 
groups ten dogs were subjected to splenec- 
tomy under ether and the wounds closed 
in layers with silk, without drainage, heal- 
ing being uneventful in all cases. The dogs 
were placed in cages and exercised daily. In 
Group 2, two dogs were fed only the regular 
diet; in Group 3, two were fed the regular 
diet to which was added 4 grams of liver 
extract #343 daily for seven weeks and in 
Group 4 four dogs, receiving only the 
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regular diet, were given 0.5 c.c. liver extract 
intramuscularly daily for one week begin- 
ning the day of operation, during the 
second, third and fourth weeks, the extract 
was given every third day and during the 
fifth and sixth weeks every fifth day. Later 
two more dogs were added to this group. 
The liver extract used was prepared by 
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SPLENECTOMY, NO LIVER (GROUP 2) 
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blood was considered as 100 per cent. The 
bone marrow in each dog was studied at 
autopsy. The data obtained is shown in the 
accompanying tables. 

The control dogs in Group 1 showed no 
appreciable change in the red cell count, 
platelet count or hemoglobin in the six 
weeks of observation. The weight fluc- 


Dog #5 | Dog #6 
, Per | Per 
Weeks | Hb. | Red Cells C C. 1. w.p.c. | Platelet | Hb. | Red Cells. 1.) w.p.c. | Platelets 
| ent | Cent 
Preop. 88 (6,150,000 88 1.0 | 14,000} 450,000) 82.9 |7,400,000/105 | -79| 10,400) 300,000 
Postop. | 
2 
3 76 =|5,300,000 75.7 | 1.0 | 30,400) 656,000) 50 |6,000,000 85.7 | .5 | 30,000} 996,000 
4 | 
5 | 
© 55-4 |§,050,000| 72.0 .8 | 13,600) 242,000 
56.3 |2,850,000| 40 1.4 | 18,400) 144,000 
9 66.9 |4,450,000) 63.5 | 1.1 | 21,600) 342,000 
10 | 
11 | 106.5 |5,500,000| 78 1.4 | 30,400) 584,000) 107 5,590,000 85 1.3 | 24,000) 832,000 
12 | | | 
Died 
15 | | 
1 67.5 6,850,000 97.8 | +7 | 22,400) 424,000 


Parke, Davis and Company according to 
the formula of the Simpson Memorial In- 
stitute for Medical Research with “certain 
toxic nitrogenous substances removed.” 
Each cubic centimeter was the equivalent 
of 5 grams of raw liver and in six weeks time 
each dog would have received seventeen 
injections of 0.5 c.c. each, equivalent in 
total to 42 grams of raw liver. Erythrocyte 
counts, hemoglobin determinations, white 
cell and differential counts and platelet 
counts were made at intervals and the dogs 
were weighed regularly. In accordance 
with Wintrobe’s criteria®® 7,000,000 red 
cells was used as a normal red count for 
dogs and the red counts in the tables are 
expressed in percentage of this figure while 
15 grams of hemoglobin per too c.c. of 


tuated only slightly and the white count 
increased an average of 3000. 

The two splenectomized dogs, Group 
2, developed a typical postsplenectomy 
anemia which started immediately follow- 
ing operation and reached the lowest level 
between the sixth and seventh week with 
an average red cell loss of 2.85 million. 
Repair then began and the hemoglobin had 
risen above the original levels between the 
eleventh and twelfth weeks with the red 
count showing a slower gradual improve- 
ment but remaining under the original 
level. The color index decreased to a low in 
the third week and then rose in the eleventh 
week to a high of 1.36. The platelets 
changed in number but very little until the 
eleventh week and then the count rose to 
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between 600,000 and 1,000,000 and were 
maintained at these levels for five weeks. 
The changes above are presented in 
Table 1. At autopsy the bone marrow was 
removed from the marrow cavity with ease 
and was soft, fatty, non-fibrous and 
moderately hyperplastic. 
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dogs the color index rose steadily to be- 
tween the fifth and eighth weeks and then 
fell below the preoperative level. The plate- 
lets began to rise between the second and 
fourth weeks reaching a maximum of more 
than 2,000,000 by the tenth week as com- 
pared to 1,008,000 in the sixteenth week for 


TABLE II 


LIVER EXTRACT ORALLY (GROUP 3) 


Dog #3 


| | 
Weeks | Hb. | RedCells| P& | ci. | wac 
Cent | 


Preop. 17,600 


Postop. 


I 
2 
3 
4 
5 
6 
7 
8 
9 
10 
II 
12 
13 


63 


54 
76 


Platelets Hb. Red Cells’ 


380,000) 


19, 200 2, 200,000 


12,000) 984 ,000 


Dog #4 


or | 
C.l. | | Platelets 
e 


| 16,000 340,000 


| 28,800 365,000 


,012,000 


24,000 1,420,000 


14,400 1,680,000 


| 
104 | P 20,600 616,000 
| 
19 , 300) 


105 | 576,000 


| 99.8 |7,350,000 
| 


| 73.5 |6,300,000 90 386, 000 


17,200 


The second pair of splenectomized dogs, 
Group 3, were fed 4 grams of powdered 
liver extract #343 with their food. The first 
few days the dogs did not eat well but then 
the appetite improved and liver feeding 
was continued without interruption for 
seven weeks. In thirteen weeks the average 
weight loss was less than two pounds. By 
the thirteenth week each dog had exceeded 
the preoperative level both in number of 
red cells and hemoglobin and at the end of 
a year they were still well above the origi- 
nal level. The rapid and complete repair 
was quite striking as compared to the con- 
trol animals in which only the hemoglobin 
had reached original levels at the sixteenth 
week and the red cell count was still far 
below the preoperative count. In these two 


the control dogs. Mange developed about 
the eighth week in both dogs and all hair 
was lost but regrowth took place in the 
course of a month. Differential counts 
showed a moderate, but persistent eosino- 
philia. The bone marrow of these two dogs 
was pale yellow, fatty but quite firm, lifted 
out of the bone in large pieces and showed 
moderate hyperplasia. The marrow cavity 
was large and smooth, the cortex of the 
bone being quite definitely thinned out. 
The blood changes are indicated in Table 11. 

The splenectomized dogs in Group 4 
received an injection of 0.5 c.c. of liver 
extract immediately following operation 
and daily thereafter for the first week when 
three of the dogs showed an average gain 
of 500,000 red cells and the fourth dog 


“ag 
85 |4,100,000; 58 | 1.46 
| 
88.6 6,200,000) 88 | 1.0 23,200 335, 000] 
if 
| | | 
63 |3,600,000) 51 | 1.23 | 27,200 420,000 76.9 |3,850,000, 55 | 1.4 
| | | 
55 [5,050,000] 72) .04| 84.2 3,800,000) 54 | 1.56 | 
68.1 |5,500,000 78| .87| 600,00 | 
| | | 4 
96.7 7,000,009 100 | .96 | 20,800 912,000) 97-7 |7,300,000 
| 83 100,000) 130 | 64 | 15,300 864,000) | 
| 76.2 8,450,000! 120 .63 | 27,200 560,000 
: 
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(#10) suffered a loss of 3,000,000 red cells. 
This dog died at the end of the second week 
with a hemoglobin of 124.3 per cent and the 
coior index having risen from 0.6 to 1.86. 
At autopsy the three dogs which died 
within the first eight weeks all showed a 
very intense bone marrow activity as 
evidenced by the soft, red, hyperplastic 


TABLE III 
LIVER EXTRACT PARENTERALLY (GROUP 4) 
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COMMENT 


Anemia developed in both Groups 2 and 
3 following splenectomy and the hemo- 
globin decreased an average of 30 per cent 
in the control dogs and 23 per cent in the 
dogs receiving liver before definite improve- 
ment began. That the severity of the 
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marrow which was removed with difficulty 
from the bone. The fourth dog, autopsied 
at forty weeks, showed a faintly yellow, 
firm marrow which lifted out with ease 
from the narrow cavity. 

Two more dogs were then splenectom- 
ized and liver given intramuscularly as in 
the four dogs just discussed. The changes 
in these six dogs are set forth in Table 1. 


anemia was not influenced to a greater 
degree by liver extract before repair began 
may be due to the slowness of the action of 
liver given orally and also the time neces- 
sary for the remainder of the reticulo- 
endothelial system to assume the function 
of that portion lost by splenectomy. A 
marked difference in repair was noted in 
the dogs receiving liver, in that both the 
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hemoglobin and red cells rose immediately 
in rather parallel curves to preoperative 
levels or higher in two weeks time from the 
minimum level of the anemia. This early 
maturation of the red cells is significant as 
liver extract #343 given orally from the 
first postoperative day, did not affect the 
duration of the anemia developing after 
splenectomy but did decrease the severity 
of the anemia, especially hemoglobin loss, 
and was instrumental in effecting the early 
and complete maturation of the red cells 
in the dogs observed. Liver extract seemed 
to be the only requisite necessary to obtain 
optimum diet conditions for early matura- 
tion of the red cells. Iron was not necessary 
to complete this “dietary factor.” It is 
evident that liver extract #343 stimulated 
erythropoiesis and hemoglobin formation 
in the splenectomized dogs following a short 
postoperative phase of red cell destruction. 

In 4 of the dogs used, the average plate- 
let count before operation was 390,000 per 
cu. mm. compared to the average platelet 
count in normal dogs, as determined by 
Scarborough” of 345,000 per cu. mm. In 
the controls the blood platelets reached a 
peak of 1,008,000 during the eleventh week 
while in the animals receiving liver the rise 
began in the second and fourth weeks and 
continued to a maximum of over 2,000,000 
between the eighth and tenth weeks. It is 
interesting to note that the platelet rise 
preceded the improvement in red cell count 
and hemoglobin. The difference in platelet 
increase in the two groups may be attrib- 
uted to the stimulation of the bone 
marrow by liver extract. 

Three of the 6 dogs receiving the paren- 
teral liver preparation did not develop a 
postsplenectomy anemia the first week; in 
fact, the red cell count and hemoglobin 
increased. The trend of the red cell and 
hemoglobin values in the dogs receiving 
intramuscular liver are in contrast to the 
reaction in the dogs which were fed liver 
and very likely due to hemolysis probably 
resulting from stimulation of the reticulo- 
endothelial tissue of the bone marrow and 
perhaps the liver. 
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CONCLUSIONS 


Following splenectomy in dogs the hemo- 
globin loss was decreased by addition of 
liver extract #343 to the diet for seven 
weeks and early maturation of the erythro- 
cytes was effected with progressive down- 
ward trend of the color index. 

Blood platelets were increased almost 
100 per cent in splenectomized dogs 
receiving liver extract #343 orally over 
those dogs not treated. 

An optimum diet condition for the pro- 
duction of mature red cells was obtained 
by the addition of liver extract $343 to the 
regular diet. 

Liver extract parenterally in splenectom- 
ized dogs for a period of six weeks was 
followed by destruction of red cells, in- 
crease in color index, hyperplasia of the 
bone marrow and, in some instances, death. 

Liver extract orally, rather than par- 
enterally, would seem to be indicated in 
the treatment of anemia which develops in 
those who have had splenectomy for 
trauma of an otherwise normal spleen. 
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BURNS 
A STATISTICAL STUDY OF 1206 CASES 
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HIS study of 1206 cases of burns is 

taken from the files of one of the lead- 

ing casualty insurance companies, 
which furnished us with all the facilities 
necessary for examining their records of 
burns covering a period of twenty-eight 
months in the years 1932, 1933 and 1934. 

These cases are not selected, but repre- 
sent all those burns which were severe 
enough to come under the care of a physi- 
cian, and which were brought to the atten- 
tion of the casualty insurance company. 
It may be assumed, therefore, that this 
group of 1206 cases represents a satisfactory 
cross section of the entire burn situation 
from the point of view of the industrial 
worker, the insurance companies and the 
traumatic surgeon. 

Certain interesting and _ enlightening 
facts appear in this study. The most strik- 
ing of these is the fact that these records 
are sadly incomplete and inadequate in 
that particular respect for which the sur- 
geon treating the burn is responsible. There 
are usually clear, concise statements as to 
the cause, the severity and the location of 
the burn. There are also definite figures as 
to the period of treatment and the period 
of disability. But there is in many records 
pitifully little said what the surgeon actu- 
ally did to the patient; what drugs or 
methods he employed; whether or not he 
changed the therapy; how frequently he 
saw his patient, etc. In the majority of 
cases treatment was described with such 
indefinite terms as, “‘usual treatment,” 
“sterile dressing,” “‘antiseptics,” ‘‘oint- 
ment.” Obviously such recording by the 
surgeon can be improved. 

It appears from these records that those 
divisions filled by the nurses, assistants, 


stenographers, clerks, investigators and 
claim adjusters are far more complete, 
informing and dependable than those for 
which the surgeon is responsible. 

In spite of this inadequacy, it is under 
this very same heading that we find an- 
other striking fact, that 47 different types 
of treatment were employed. This does not 
include first aid treatment rendered by the 
patient himself or by a fellow worker, or by 
the plant nurse, but only those types ap- 
plied by the surgeon. 

Another enlightening fact is the low 
mortality rate. It has been repeatedly 
stated that in the neighborhood of 10 per 
cent of all burns are fatal. In these records 
this is not substantiated. Our mortality 
rate is slightly less than 1 per cent; only 
12 patients of 1206 died from their burns or 
their complications. 

It should be noted here, especially in 
connection with the mortality rate, that all 
our patients were adults, all were industrial 
workers, and all were attended by experi- 
enced traumatic surgeons shortly after 
injury. No doubt these factors have a bear- 
ing upon the outcome of these cases. 

Geographical Distribution. These 1206 
cases came from 31 states and the District 
of Columbia, distributed as shown in 
Table 1. 

The preponderance of cases belong to the 
industrial states, which are nearly all repre- 
sented. The most notable exception is Ohio. 
The agricultural states, as might be ex- 
pected, lag far behind, and many are not 
represented at all. California furnishes a 
large number of cases principally from its 
moving picture industries. 

Attending Surgeons. These 1206 pa- 
tients were attended by 386 different trau- 
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TABLE 1! 

52 
38 
32 
North Carolina................... 26 
21 
20 
_ 16 
13 
District of Columbia.............. 11 
7 
onde 6 

I 


matic surgeons. The greatest number of 
patients treated by one surgeon was 62, 
the smallest 1, and the average was 3.1. 
Only 3 surgeons treated 10 patients or 
more. Only 3 others treated between 5 and 
9 patients. Of the remaining 380 surgeons 
each saw from 1 to 4 patients. None of the 
surgeons treating 10 patients or more con- 
fined himself to one method of treatment. 
It is not possible to determine which of 
several methods used by the same surgeon 
gave the best results, because of the lack of 
uniformity of all the factors involved—the 
cause, the location, the extent, the degree, 
the type of treatment and the complica- 
tions. It is possible to conclude, however, 
that the end results are much more depend- 
ent upon the cause, degree and extent of 
the burn than upon the method of treat- 
ment. As to the efficacy of the same type of 
treatment in the hands of different sur- 
geons little can be said. It is too hazardous 
to draw conclusions from results in such 
small numbers of cases as most of these 
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surgeons treated. However, no striking 
disparaties are evident. 

Cause. There appear 22 different causes 
in our list, as follows: 


TABLE 
Chemicals. .... 225 
Hot tar or asphalt................ 110 
85 
64 
27 
Hot oil or grease.................. 14 
Hot syrup or candy............... 9 
Hot pipes or radiators............. 7 
5 
4 
3 
I 
I 
Undetermined .................... 35 


Chemicals caused the majority of burns. 
In many instances the particular chemical 
agent was not mentioned. Those mentioned 
were acids, alkalies, caustics, lime and 
iodine. Molten metal was chiefly iron, lead 
or linotype metal. This type of burn oc- 
curred on the ankles and feet very com- 
monly, where workmen pouring molten 
metal had splashed or spilled it. In many 
cases it ran down into the shoes, causing 
very severe, deep burns of rather small 
area. Explosions were due to gas, gaso- 
line, high explosives, and in a few instances, 
steam boilers. Steam burns are those occur- 
ring in accidents other than explosions. 
Electricity, when it caused burns in the 
hands, was notable for the depth of the tis- 
sue involvement and consequently the 
severe permanent contractures often occur- 
ring in the hands. Gasoline burns are from 
gasoline fires as distinguished from gasoline 
explosions. The common thing was for a 
workman to wet his clothes with gasoline 
and then light a cigarette before his clothes 
were thoroughly dry. One patient spilled 
gasoline over his shoes at a filling station. 
When he stepped on his starter his feet 
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were severely burned before he could get 
his shoes off. 

Very severe sunburn was recorded in 
4 patients, 3 of which were minor movie 
actors who were obliged to expose them- 
selves on the beach without previous prepa- 
ration and without getting wet. Their 
burns were of exceedingly severe nature 
because they covered large areas. The other 
causes are probably self-explanatory and 
present no outstanding features. 

Degree. Some of the statements made 
in these records as to the degree of tissue 
involvement were not always consistent 
with the results from treatment. For ex- 
ample several supposedly third degree 
burns of the hands responded so readily to 
treatment that the patient was discharged 
without any permanent disability in a 
comparatively short space of time. Some 
doubt, therefore, exists as to the severity 
of the actual tissue destruction under the 
heading of third degree burn. On the whole, 
however, the relationship between the de- 
gree and the therapeutic response Is quite 
satisfactory. These burns were: 


TABLE 
First and second degree............ 280 
Second and third degree........... 76 
04 


Anatomical Location. A study of the 
frequency with which certain parts of the 
body were affected is rather interesting. 
The right hand was burned most often, 
very logically, because workmen use and 
expose the right hand most often. Contrast- 
ing the regions of the front of the body with 
those of the back we find the face burned 
nearly three times as often as the neck; the 
chest nearly three times as often as the 
back; the abdomen nearly four times as 
often as the buttocks; the eyes nearly seven 
times as often as the ears. 

The industrial worker faces his burns, he 
expects them. They are a constantly pres- 
ent hazard. They do not come as accidents 
pure and simple, but as an occurrence 
which may be put off but never completely 
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avoided. Perhaps the workman tries con- 
sciously and unconsciously to guard against 
them, and that may possibly be another 
reason why the mortality rate is lower than 
that found by other authors. 

The following is a table of the regions 
involved: 


TABLE Iv 
268 
56 
9 
8 
Treatment. Despite the fact that the 


methods of treatment employed or the 
agents used were not recorded in over half 
the cases, this paragraph nevertheless 
forms the most interesting part of our 
paper. We have segregated treatment of 
the eyes into a separate table, and although 
we mention it we will not discuss it, nor 
include it in any of our calculations aside 
from the simple tabulation which follows. 
Treatment of the eyes, whether for burns 
or other conditions is a job for the special- 
ist. Treatment used in the eyes was as 
follows: 


TABLE v 
Ointment (unspecified)............. 9 
Yellow oxide of mercury............ 8 
Antiseptic solution (?).............. 1 
Sodium bicarbonate................ I 


Types of treatment used for burns in 
parts of the body other than the eyes: 
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TABLE VI 
Ointment (unspecified)............ 100 
51 
Wet dressing (unspecified)......... 37 
Butesm 33 
25 
Zine oxide ointment............... 18 
Emollient (unspecified). . 8 
Unguentine-zinc oxide mixture. .... 8 
Sodium bicarbonate............... 5 
4 
3 
Hexylresorcinol (ST37)............ 3 
3 
2 
Magnesium sulphate.............. 2 
2 
2 
Alkaline ointment (unspecified)... . . 2 
Ultraviolet light.................. 2 
2 
Alcohol glycerine mixture.......... I 
I 
Soothing ointment (unspecified). . . . I 
I 
I 
I 
sulphide................. I 


There were 47 different methods used 
in treating 752 burns. It is questionable 
whether such a variety of therapeutic 
agents can be marshalled into line against 
any other type of injury or disease. Prob- 
ably each and every one of them has some 
points of value. Ointments of various com- 
position are still the favorite application. 
Tannic acid enjoys considerable popular- 
ity. Many of the proprietary and semi- 
proprietary drugs are in evidence. Not once 
was Carron oil mentioned. 


Willems & Kuhn—Burns 


American Journal of Surgery 257 


Antitetanic serum was administered in 
23 cases only. 

Complications. Complications existed 
in 158 cases. Of these 10 involved the eyes 
and 148 other regions of the body. In all 
cases where complications were present, 
an already serious condition was followed 
by prolonged disability or death. The 
following complications were found: 


TABLE Vil 
I 


Operations. Of the 138 infections, 32 
were severe and necessitated incision and 
drainage. Other operations were also re- 
quired as follows: 


TABLE Vill 
Incision and drainage. ............. 32 
I 


The majority of infections cleared 
promptly, evidence of which appears in- 
directly in the records, since the time of 
disability was not lengthened. But 32 cases 
of infection must be regarded as rather 
severe. Correlating these severe infections 
with the type of treatment employed, we 
find the incidence is many times higher 
where the more or less unknown or proprie- 

tary agents were used, than where tannic 
acid, picric acid and the mercury deriva- 
tives were applied. 

The method of treatment in 24 infections 
is not recorded. It would seem that the 
surgeon who is negligent in proper record- 
ing somehow also has more infections to 
combat. In the entire list of infections, we 
notice that of all the cases treated with 
tannic acid, only 1.9 per cent became se- 
verely infected. 

Skin grafts were done 21 times. All of 
these grafts were made for the purpose of 
covering unhealed areas, not for plastic 
reconstructions. Two such operations were 
done, however, for repair of eyelids. One 
eye required enucleation. 
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Temporary Disability. The disability, 
in this report, is considered to be that 
period of time from the accident until the 
patient returned to his usual occupation. 
Hence there are doubtless some patients 
who were discharged from treatment in a 
shorter period of time; others who received 
treatment even after their disability ceased. 
Although it is impossible to tell in many 
records how closely these periods coincide, 
it appears that the discrepancy is exceed- 
ingly small. 


TABLE Ix 
Shortest disability period... 5 days 
Longest disability period.... 570 days 


Permanent Dhisability. Compensation 
for permanency of disability was paid and 
recorded in 22 cases. It is probable that 
minor disability existed in many more, at 
least in the form of scars, but no mention Is 
made of it. 

The arms and hands were disabled per- 
manently in 12 cases. The percentage loss 
of use was from 5 per cent to 75 per cent, 
with an average of 33 per cent. The eyes 
lost vision in 8 cases, with the loss ranging 
from g per cent to 100 per cent, average 
51 per cent. The legs had permanent disa- 
bility in 2 cases only. Disfigurement of the 
face occurred twice. 

It appears that the loss of vision is the 
greatest risk that the industrial patient 
runs when he gets burned. 

Deaths. There were 12 deaths from 
burn or through complications. This is a 
mortality rate of slightly less than 1 per 
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cent. The following table gives the cause 
and the time elapsed: 


TABLE xX 
Electrocution....... 1 case, death instantly 
2 cases, death in 1 day 
tind éuncauwns 3 cases, death in 2 days 
Gangrene........... 2 cases, death in 10 and 11 days 
Delayed toxemia.... 4 cases, death in 10 and 14 days 


Death followed electrocution instantane- 
ously in one case, with burns of the hands. 
In 5 cases death occurred within forty-eight 
hours due to the severity of the burn and 
the consequent shock. In 2 cases there was 
an exceedingly deep burn of the leg, and 
of the leg and thigh, so that in a few days 
gangrene developed in the extremity; one 
patient died on the tenth day, the other 
on the eleventh. The greatest number of 
deaths (4) was due to delayed toxemia. In 
2 cases there are notes to the effect that the 
patient was improving until the end of the 
first week, when a change for the worse, due 
to toxemia set in and ended in death. 


SUMMARY 


This report covers 1206 cases of burns, 
collected from 31 states, treated by 386 
different industrial surgeons, who used 47 
different types of treatment. 

There were 22 different causes. 

Complications were present in 158 cases 
and were of 10 different types. 

Temporary disability was present in all 
cases, ranging from 5 to 570 days, and per- 
manent disability was present in 22 cases. 

There were 56 operative procedures, con- 
sisting of 4 general types. 

The mortality rate was slightly less than 
I per cent. 
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A NEW GRANULATION TISSUE STIMULATING SUBSTANCE WITH ESPECIAL 
EMPHASIS ON ALLANTOIN IN OINTMENT FORM* 


Freperick R. GREENBAUM D.SC. 


PHILADELPHIA, PA. 


HE story of the development of this 

new tissue promoting substance, al- 

lantoin, seems to answer in the 
affirmative the question, “‘Does man know 
by instinct what will cure his ills?” It is 
an interesting fact that for centuries Eu- 
ropean peasants have been healing ulcers 
with the root of a plant called comfrey, 
which is rich in allantoin. Of course, they 
did not know this plant contained allantoin. 
They discovered empirically the healing 
virtues of comfrey. 

During recent years, the use of larva or 
maggot therapy has enjoyed increasing 
popularity in the treatment of chronic 
suppurative lesions of soft tissue and bone, 
particularly serviceable in osteomyelitis. 
Clinical and laboratory studies indicate 
that the chief advantages of the maggot 
lies in the ability of the larva to serve as 
efficient scavengers without destroying 
living tissue. 

Ambrose Paré! in 1652 observed un- 
usually rapid healing suppurating 
wounds in which blowflies had deposited 
their eggs. Larrey? in 1829 observed that 
wounds infested with maggots healed 
rapidly. Malgaigne* in 1847 made an ob- 
servation concerning the action of maggots 
in the treatment of compound fractures. 
Similar observations were made during the 
Civil War by Keen and Zacharias‘ who 
stated that maggots exerted a_ healing 
influence on infected wounds. However, 
it remained for Baer® of Johns Hopkins 
* Medical School, to make the first deliberate 
therapeutic application of this principle, 
with such results that this method of 
treatment has become an accepted proce- 
dure and numerous reports have appeared 
in medical literature amply confirming his 
results. The characteristics of treatment 
are rapidity of healing and increase of 


healthy granulation tissue. Buchman and 
Blair,’ and Buchmann’ reported particu- 
larly on the effective way in which maggots 
remove necrotic tissue and reduce wound 
infection. Myers and Czaja,* and Robinson 
and Norwood? also reported how maggots 
aid indirectly in the healing process. 
Weil and his co-workers” reported success 
with this method. The unusual progress 
of healing, however, sometimes in stubborn 
cases of long standing, has indicated that 
in addition, maggots secrete a substance 
into the wound which directly stimulates 
the healing process, a theory frequently 
expressed in the literature." 

Simmons” showed that maggots excrete 
a bactericidal substance particularly potent 
to Staphylococcus aureus, Streptococcus 
hemolyticus and Clostridium Welchii. This 
accounts in part for the gratifying results 
obtained in such infections under maggot 
therapy. 

Ferguson and McLaughlin'* reported 
favorable results with maggot therapy in 
13 cases of osteomyelitis, 8 carbuncles, 
6 sloughing ulcers of the leg, 7 cases of 
gangrene and 13 other lesions of soft tissue. 

Recently Ayres and his co-workers! 
demonstrated the applicability of maggot 
therapy in dermatologic conditions involv- 
ing chronic ulcerative or granulomatous 
processes, such as amebic ulceration of the 
skin, coccidiodal granuloma and spreading 
ulcerative and gangrenous infections of the 
abdominal wall, occasionally following 
appendectomy. 

There are obvious disadvantages, how- 
ever, in the maggot treatment of wounds: 

1. The possible hazard of introducing 
additional infection into the wound with 
the maggots; 

2. The frequent revulsion of patients to 
this form of therapy; 


* From the Research Laboratories of The National Drug Company, Philadelphia, Pa. Presented before the 
Medicinal Division of the Meeting of The American Chemical Society, Pittsburgh, September 7—12, 1936. 
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3. The extreme discomfort felt by the 
patient due to the activity of the maggots 
in the wounds; 


Fic. 1. Case 1, After treatment, anterior view. 


4. The high cost of maggots; 
5. The difficulty in readily securing 
sterile maggots for application. 


ALLANTOIN, AN ACTIVE PRINCIPLE OF THE 
EXCRETIONS OF MAGGOTS 


Robinson,” of the Bureau of Ento- 
mology, United States Department of 
Agriculture, has undertaken an investiga- 
tion to determine the healing principle 
contained in the excretion of maggots. 
He demonstrated that allantoin was found 
in the crystals obtained from the excre- 
tions of maggots. Further experiments 
have established that allantoin possesses 
healing action upon chronic non-healing 
wounds with edamatous, indolent tissues 
lining the wounds and discharging pus, 
particularly when poor in circulation. 

Allantoin is a crystalline substance of 
the composition (CyH,N,Os3) a glyoxyl- 
diureid and an oxidation product of uric 
acid. It is the principal terminal product 
of purin metabolism in animals lower than 
man and man-like apes. It is regarded as 
an excretory material, resulting from the 
metabolism of the cell nucleus; it is also 
widely distributed among plants. In its 
new role as a stimulator of tissue growth, 
where development is inactive, the indica- 
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tions are that allantoin and possibly some 
of its related substances, are more than 
waste products. They may be normally 
present in the nuclear structure of the cell. 

Twenty-four years ago, in 1912, Ma- 
calister found allantoin a very efficient 
cell proliferant. He tried pure allantoin 
solution in the treatment of chronic ulcers. 
He also used it internally in the treatment 
of gastric and duodenal ulcers, with success. 
To Macalister belongs priority in the dis- 
covery of the therapeutic value of allantoin, 
but his work was soon forgotten and it is 
due to the untiring efforts of Robinson, 
who showed that allantoin is present in 
the excretions of maggots and that it Is 
responsible for the healing action. 

Allantoin, formerly a rare laboratory 
chemical and hardly available on the 
American market, was synthesized in our 
laboratories in April, 1935, by the oxida- 
tion of uric acid,’ obtaining beautiful crys- 
tals of allantoin with a melting point of 
229.4°C. The theoretical nitrogen content 
is 35.45 per cent; we found 35.39 per cent 
and 35.25 per cent, and in another batch 
35-31 per cent. 

At first a 0.5 per cent solution was used 
but we found when this solution was 
placed in the ice box, crystals of allantoin 
were precipitated, while a 0.4 per cent 
solution remains clear in the ice box. 

Allantoin is an inert substance and does 
not possess bactericidal value. It was 
believed, however, that bactericidal action 
of an allantoin solution is highly desirable. 
It is necessary to at first kill the organisms 
before any healing action may be obtained. 
Therefore, 0.5 per cent of chlorbutanol is 
added to the 0.4 per cent allantoin solution. 
This appears to exert sufficient antiseptic 
action to destroy the organisms present 
in the wounds. 

Allantoin solution should be poured 
into the wound and the wound then packed 
with gauze saturated with the solution, 
and should be kept constantly moist. It 
occurred to us that a more convenient and 
suitable form for applying allantoin would 
be in an ointment. After experiments with 
grease base and greaseless base ointments, 
the non-grease base was found more 
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Fic. 3. Case u. A, before treatment; B, after treatment. 
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desirable. The greaseless ointment possesses 
distinct advantages because: 
1. The ointment base itself promotes 
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used. Clinical experience shows that a 
greaseless base ointment containing 2 per 
cent allantoin is entirely sufficient. Higher 


Fic. 6. Case v. After treatment. 


healing; 
2. The ointment insures a constant sup- 
ply of allantoin brought directly and 


remaining in contact with the desired area; 

3. Longer continued effect is obtained; 

4. Obviates the necessity of frequent 
application of allantoin. 

After numerous experiments with various 
types of bases, we found that stearic acid 
with triethanolamine is a very satisfactory 
base for the greaseless type of allantoin 
ointment. This type of ointment offers 
another advantage over the solution. In 
the solution only 0.4 per cent of allantoin 
is available, as the maximum solubility 
of allantoin in water at room temperature 
is 0.6 per cent, while by chemical dispersion 
of from 2 per cent to 5 per cent of allantoin 
is incorporated in the ointment base, by 
dissolving allantoin in hot water (solu- 
bility about 10 per cent of allantoin in 
almost boiling water). The solution is 
brought to 70°c. Glycerin and triethanol- 
amine are dissolved in the solution and 
finally by mixing it with melted stearic 
acid, this procedure produces a very fine 
and velvety-like ointment containing 2 
per cent of allantoin in a uniform colloidal 
dispersion in the ointment. As an anti- 
septic, 0.5 per cent of chlorbutanol was 


concentrations of allantoin up to § per 
cent, however, may be supplied in ointment 
if deemed desirable. 


CLINICAL INVESTIGATIONS 


Case 1. A miner sustained an extensive 
injury from a crushing blow while working in 
a mine. There was a perforation in the inguinal 
region. He was treated at the Ohio State In- 
dustrial Commission, of Logan, Ohio. 

The Wassermann test and the sputum were 
negative. With the constant application of 
gauze saturated with allantoin solution and 
allantoin ointment this lesion was completely 
healed after a few months treatment (Figs. 1, 
2A and B). 

Case 1. A young man, nineteen years of 
age, was burned in a forest fire over eleven 
years previously. The injury healed but broke 
down at various times over the site of the 
original burn. In December, 1934, he fell over 
a wheelbarrow and reopened the scar. He was 
treated at the C.C.C. camp without success 
and was then transferred to the Walter Reed 
Hospital. For the next eighteen months every 
type of treatment was applied, including two 
different attempts at skin grafting. The result 
of one graft is shown in Figure 3A. During this 
time the injury showed signs of healing only to 
break down again. 

On June 12, 1936 the treatment was changed 
to allantoin ointment. Three days later there 
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was remarkable improvement and filling in of 
the injury. June 25, 1936, the record shows 
that the ulcer is healing and the attending 
physician remarks that there was more progress 
in two weeks than in the previous eighteen 
months. On August 26, 1936 the condition was 
practically healed. (Fig. 3B.) 

Case m1. Another patient was hospitalized 
March, 1936, with ulcers on the right and left 
arms and legs, diagnosed as tuberculous. They 
all responded to x-ray therapy except one ulcer 
on right leg, which did not improve with any 
type of treatment (Fig. 4A). 

Treatment with allantoin ointment was 
started on June 11, 1936, followed by improve- 
ment during the past six weeks (Fig. 4B). 
In spite of the diagnosis of tuberculosis the 
treatment is progressing favorably. 

Case tv. A man in the Springfield City 
Hospital, Springfield, Ohio, had tuberculosis 
of the leg with no bone involvement, and,defi- 
nite infection of the hips. The patient could 
not rotate his legs. After treatment with 
allantoin there is now about 5° rotation. The 
lateral and anterior views in the x-ray picture 
taken March 12, 1936, (Fig. 5A) show the 
infection involving the lower half of the femur 
and the upper third of the tibia and fibula. 

After the use of allantoin solution and oint- 
ment, which was started April 1, 1936, the 
infection in the femur practically cleared and 
the infection in the tibia and fibula is con- 
siderably reduced (Fig. 5B). 

Case v. A male butcher, seventy-six years 
of age, an inmate of an Old Men’s Home in 
Philadelphia, was a diabetic and was given 
insulin treatment for four months. Diabetic 
gangrene developed on the right foot. The 
great toe sloughed off at the first joint, followed 
by the infection of the entire foot with lym- 
phatic infection reaching to the knee for which 
an amputation above the first third of the 
femur was made at the Presbyterian Hospital. 
The patient returned to the Home after three 
weeks with the entire stump unhealed and with 
deep overlapping flaps. 

The wound was treated twice daily with 
allantoin ointment with excellent results 
obtained in the complete healing of the stump 
(Fig. 6). 


The Bureau of Entomology of the United 
States Department of Agriculture have 
obtained encouraging results with allantoin 
ointment under a considerable variety of 
uses. 
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One of the hospitals in Washington, 
reported the use of allantoin ointment in 
a series of 15 to 20 cases of chronic ulcer 
and report the product has a large place 
in the treatment of chronic ulcer, especially 
of the lower limb. The benefit resulting in 
many of these cases has been marked. 

Another report regarding the therapeutic 
value of allantoin ointment stated that it 
seems to possess great value in the stimula- 
tion of granulations, cleaning up of ulcers 
and helping in the formation of new skin. 

In Minneapolis, it was asserted that 
“it very definitely stimulated granulating 
tissue as well as hastening the absorption 
of slough.” 

The following case report was received 
from Columbus, Ohio: 


On October 8, 1928, Mr. C. during the course 
of his regular employment sustained a crush- 
ing injury to his left leg and ankle. Since that 
time the leg has never healed and he has been 
under continuous treatment. On January 16, 
1936, there were three ulcers on his leg. The 
larger one was about two and one half inches 
in diameter. These ulcers which have been 
slowly decreasing in size, showed marked im- 
provement. At the present time the two smaller 
ones are entirely healed and the larger one is 
about the size of a fifty cent piece. It was noted 
in connection with this treatment, that the 
ulcers became very sensitive soon after the 
first treatment and the tissues to take on a 
more healthy appearance. 


Allantoin ointment has been successfully 
used in the treatment of “x-ray burns.” 
It is indicated after all surgical operations, 
when desired healing does not occur. In the 
treatment of carbuncle and of mastoid 
conditions, allantoin ointment has demon- 
strated definite value. 

We have a report on a case of varicose 
ulcer of sixteen years duration. “Four 
small ulcers of one to two inches in diam- 
eter and one larger ulcer of about ten inches 
in length and about half way around the 
leg. Every other medication failed to 
produce results. With allantoin ointment 
the ulcer is filling up with new granulations 
and is getting smaller in size.” 

These reports demonstrate definitely 
the clinical value of allantoin ointment, 
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and show we are dealing with a remarkable 
drug of great promise and wide possibilities 
in the treatment of infected or slow healing 
wounds. 

Realizing the clinical possibilities of 
allantoin, we are studying the action of 
vegetable mucin obtained from okra, 
combined with allantoin, in colloidal dis- 
persion, for the treatment of colitis and 
gastric, peptic and duodenal ulcers. Al- 
lantoin with vegetable mucin combines the 
mechanical coating action of the powdered 
okra on the lining of the stomach, with 
the healing action of allantoin on the 
inflamed mucosa of the stomach. The 
previous work of Macalister and Bram- 
well'® shows that mucilaginous infusion 
of the comfrey root, reinforced with 
saturated solution of allantoin, produced 
improvement in certain stomach condi- 
tions. 

Allantoin may be used successfully in 
a surgical dusting powder and further 
study along this line is in progress. The 
incorporation of allantoin in a_ water- 
soluble base, such as tragacanth, in the 
form of a jelly, makes the healing prop- 
erties of allantoin accessible in the field of 
sinus treatment for the ear, nose and throat 
diseases. 

SUMMARY 


. A brief historical account is given of 
in maggot therapy in osteomyelitis, 
chronic or varicose ulcer, pruritus ani and 
vulva, burns and wounds that refuse to heal. 

2. The importance of the discovery of 
allantoin as an active principle of the excre- 
tions of maggots by Robinson is 
emphasized. 

3. The development of allantoin prod- 
ucts, such as the 0.4 per cent allantoin 
solution and the 2 per cent allantoin oint- 
ment, has been brought to a successful 
issue. 

4. The clinical evaluation of allantoin 
solution 0.4 per cent and particularly 
allantoin ointment 2 per cent is briefly 
shown. 
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PERITONEAL IMMUNIZATION* 


Hersert LEsTER JOHNSON, M.D., F.A.C.S. 


Director of Surgical Research, Faulkner Hospital 


BOSTON, MASS. 


OBILIZATION of the peritoneal 
defense mechanism by the opera- 
tive or preoperative introduction 

of an activating agent has definitely re- 
flected its worth in a reduced mortality 
from postoperative peritonitis. 

The multiplicity of substances proposed 
for this purpose together with those sug- 
gested for the prevention of postoperative 
adhesions has created no little confusion 
in the mind of the average surgeon. A maze 
of claims and counterclaims concerning the 
value or limitations of some agent have 
made evaluation extremely difficult. While 
much of the work on this subject has been 
experimental, its clinical application has 
now become sufficiently broad to create a 
sincere demand for information concern- 
ing the underlying principles of this new 
technique. 

It has long been established that the 
introduction of a foreign substance into 
the peritoneal cavity will excite reaction, 
much depending upon the nature and 
amount of the substance used.! This reac- 
tion is characterized, locally, by hyperemia, 
increase in peritoneal fluid, rapid rise in the 
exudate white cell count and fixation. We 
believe this to be a defense manifestation. 
In fact, there is every indication that the 
full exercise of the peritoneal defense-repair 
effort is largely dependent upon the excit- 
ing presence of bacteria and their toxins, 
irritating chemicals or foreign bodies. 

On the basis of the foregoing, it would 
seem that activation of this defense mecha- 
nism by the introduction of a harmless 
foreign substance is a logical and natural 
way to prevent the development of post- 
operative infection. 

As early as 1894, Issaef! perceived the 
possibilities of such an addition to our 


surgical technique. In 1897, Von Mikulicz? 
attempted the clinical application of this 
principle by injecting Bacillus coli vaccine 
into the peritoneal cavity. The reactions 
which followed were so severe as to force 
early abandonment of this clinical trial. 
More recently, however, in the hands of 
other men, Bacillus coli vaccine has proved 
its value as an activating agent, although 
the distressing reactions which follow its 
use have not been eliminated. In connec- 
tion with this recent work, the names of 
Herrmann? Rankin and Bargen,‘ Steinberg 
and Goldblatt,’ Dixon and Rixford® and 
others stand out preeminently. 

In 1922, the writer initiated the use of 
amniotic fluid as a stimulant to the proc- 
esses of defense and repair in the peritoneal 
cavity.’ While this early work was con- 
cerned chiefly with the prevention of 
postoperative adhesions, it soon became 
apparent that such prevention was largely 
dependent upon vigorous activation of the 
peritoneal defense mechanism and, con- 
sequently, no further attempt was made 
to separate the defense and repair efforts 
of the peritoneum. This work has since 
been collaborated in by Warren,* Trusler,’ 
Young and Marks,” Kimpton,'! Loeder!” 
and others. The use of this agent, preopera- 
tively, for mobilization of the peritoneal 
defense mechanism, in cases of colon resec- 
tion, was first instituted by Young and 
Marks in 1933. Their results were highly 
satisfactory and their series has since been 
increased considerably with no further 
mortality from peritonitis in the treated 
cases. Other substances, proposed solely 
for the prevention of postoperative ab- 
dominal adhesions, must receive passing 
consideration because of the dangers at- 
tendant upon their use. Many of these 


* Read before the American Medical Association, at the Kansas City Session, May 11-15, 1936. 
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substances may so alter the normal perito- 
neal reaction as to be a distinct menace in 
the event of infection. 

Agents, such as papain or trypsin, which 
depend upon their digestive action to pre- 
vent adhesions, obviously interfere with 
that part of the common defense reaction 
referred to as “‘fixation,’”’”’ which in turn, 
is largely dependent upon fibrin organiza- 
tion. Also, the potential destructive effect 
of these digestants upon suture material 
and partially devitalized tissue can not be 
ignored. Concentrated glucose'* or sodium 
ricinoleate, which prevent fibrin organiza- 
tion by the production of an overwhelming 
transudate are equally dangerous in the 
presence of infection. Rhea and Wagen- 
steen,'! using a one per cent solution of 
sodium ricinoleate for the prevention of 
adhesions in experimental animals, were 
able to obtain a high degree of success but 
noted that this agent disrupted the cell 
membranes of the histiocytes. The writer 
confirmed this observation and further 
noted the destructive effect of this agent 
on the cells of the subserous layer. Recent 
work by Seeley, Higgins and Mann" at 
the Mayo Foundation has shown the histio- 
cyte response to the use of a 2 per cent 
solution of sodium ricinoleate in saline 
solution to be greater in total than the 
response to either the bacterial vaccine or 
amniotic fluid concentrate. However, the 
tremendous volume of the transudate and 
the destructive effect of this solution on the 
cell membranes of the histiocytes would 
seem to us to interfere seriously with its use 
as an activator of peritoneal immunity. 

Schattenberg and Harris" injected vari- 
ous white mice intraperitoneally with killed 
Bacillus typhosis, a suspension of killed 
Staphlylococcus aureus, a detoxicated sus- 
pension of killed pneumococci and sterile 
milk for the purpose of producing a perito- 
neal leucocytosis. They concluded that 
“the injections of various antigenic sub- 
stances employed as stimulants for a 
leucocyte response failed to show any 
evidence of protection to the animal 
against the production of fatal pneumococ- 
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cus peritonitis.” Their findings help to 
dissipate the idea that any foreign sub- 
stance may serve as an activator of the 
peritoneal defense mechanism. 

Emerging from this volume of experi- 
mental and clinical investigation, amniotic 
fluid concentrate and the bacterial vaccines 
stand out as the two activating agents 
which have withstood the test of labora- 
tory and clinical trial. Therefore, a brief 
comparative review of the manner in which 
each influences the normal peritoneal de- 
fense reaction will assist in establishing 
their respective merits as activators of 
peritoneal immunity. 

The introduction of amniotic fluid con- 
centrate into the normal peritoneal cavity, 
excites a defense response which is charac- 
terized by hyperemia, marked subserous 
edema, a considerable increase in peritoneal 
fluid and the formation of a pink tinged 
fibrinous exudate.” A constant and striking 
characteristic of this exudate is the speed 
with which it forms a solid fibrinous clot 
on removal from the peritoneal cavity. This 
observation has been confirmed by Dixon 
and Bargen.’ There is an increased white 
cell count which rises rapidly for about 
twelve hours, at which time the differential 
count shows a marked preponderance 
of polymorphonuclear leucocytes. Having 
reached its peak, the white cell content of 
the exudate gradually recedes and the 
neutrophiles are replaced by histiocytes. 
The total white cell count finally becomes 
preponderantly histiocytic. 

The intraperitoneal injection of bacterial 
vaccine, on the other hand, according to 
the method of Rankin and Bargen‘ or 
Steinberg and Goldblatt® excites a severe 
peritoneal reaction. There is marked hy- 
peremia, moderate subserous edema and 
the formation of a profuse hemorrhagic 
exudate.” This exudate, when removed 
from the peritoneal cavity does not form a 
fibrin clot as does the exudate produced in 
response to the injection of amniotic fluid 
concentrate. At the end of twenty-four 
hours, the local white cell count in the use 
of ordinary colon vaccine averages about 
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100,000 per cm. but, in the case of Stein- 
berg’s No. 300 colon vaccine, the exudate 
white count at the end of twenty-four to 
thirty-six hours may reach as high as 
500,000 per cm. Following this extreme 
rise, there is gradual recession and a change 
in the differential picture. The early pre- 
ponderance of neutrophiles gives way to a 
rapid rise in the proportion of histiocytes 
until at the seventy-two hour interval 
these large phagocytes dominate the field. 

Whether the neutrophiles or the histio- 
cytes play the major role in the cellular 
part of the peritoneal defense mechanism 
is difficult to estimate because of the con- 
tradictory conclusions of those who have 
done the most work with the bacterial 
vaccines. Steinberg and Goldblatt con- 
clude,> “‘The factor responsible for the 
protection of the animals with the killed 
Bacillus coli gum tragacanth mixture is 
apparently predominantly phagocytosis by 
polymorphonuclear leucocytes. . . . This 
protection must be regarded as non-spe- 
cific.”” These investigators find their period 
of optimum protection to be forty-eight 
hours, at which time the neutrophiles are 
still preponderant. On the other hand, 
Dixon and Rixford® feel that since the num- 
ber of histiocytes in the exudate is maximal 
at seventy-two hours and, according to 
their observations, optimum immunity in 
the use of bacterial vaccines is present at 
the end of this interval, the histiocytes are 
responsible to a considerable degree for the 
protection. Dixon and Rixford further con- 
clude that the higher the total number of 
histiocytes following intraperitoneal vacci- 
nation, the better will be the postoperative 
course. 

In this connection, we may again refer 
to the recent work of Seeley" and his asso- 
ciates at the Mayo Foundation in which 
they demonstrated that, of the three sub- 
stances used to produce histiocyte response 
in the peritoneal cavity, the aminiotic 
fluid concentrate animals were the only 
ones to show a continued rise to the end of 
the experiment, the other two, sodium 
ricinoleate and bacterial vaccine animals 
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showing a recession after the seventy-two 
hour interval. It is also worthy of note 
that at the end of the experiment (168 
hours) the average total histiocyte count 
in the aminiotic fluid animals exceeded that 
of the bacterial vaccine animals by 3,000,- 
000 cells. If we are to use the histiocyte 
count of the exudate as a measure of effec- 
tiveness, the number of these cells in the 
animals injected with amniotic fluid con- 
centrate, in the foregoing experiment, must 
be considered in any attempt at compara- 
tive evaluation of activating agents by 
this method. 

Most observers agree that the nature 
of the primary local protective reaction of 
the peritoneum in response to the use of 
bacterial vaccines cannot be regarded as 
specific. Granting that the optimum im- 
munization interval may be as long as 
seventy-two hours, no effective specific 
antibody response could take place in this 
period of time. If we proceed on the as- 
sumption that peritoneal protection in 
response to the use of bacterial vaccines is 
not specific, a considerable advantage in 
its clinical effectiveness over less upsetting 
substances would have to be shown to 
justify the long distressing immunization 
interval connected with its use. In such a 
comparison, we submit that the influence 
on mortality which follows the preoperative 
or operative use of amniotic fluid con- 
centrate” compares favorably with any 
figures published on the clinical effects of 
the bacterial vaccines.*” 

Throughout all attempts at mobilization 
of the peritoneal defense mechanism, that 
part of the local reaction referred to as, 
“fixation,’” has not been accorded the 
consideration it deserves. Of equal, if not 
greater significance than phagocytosis in 
the establishment of early protection, this 
phase of the defense mechanism makes a 
most important contribution in its ability 
to inhibit absorption of bacteria and their 
toxins. 

That fixation does occur in the peritoneal 
cavity by means of lymphatic thrombosis 
and a net work of fibrin has been demon- 
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strated by Menkin.*° The speed of this reac- 
tion has also been demonstrated to vary 
with the activating agent. Staphylococci 
may cause fixation within thirty to sixty 
minutes, while streptococc’ do not induce 
fixation at the site of injection for forty- 
eight to seventy-two hours. It may yet 
prove to be more than mere coincidence 
that the forty-eight to seventy-two hour 
interval necessary to secure fixation in the 
case of streptococcus infection coincides 
with the interval of optimum immunity 
observed by those who work with the 
bacterial vaccines. At any rate, it does not 
rule out the possibility that fixation, even 
though long delayed, may be an important 
factor in the local protection afforded by 
the use of these vaccines. 

Steinberg”! and his associates injected 
virulent Bacillus coli in salt solution into 
' the peritoneal cavities of unprotected dogs 
and the animals, “practically always sur- 
vived.”” When the experiment was repeated, 
using a I per cent gum tragacanth solution 
instead of salt solution to suspend the 
bacteria, the animals always died within 
four and one-half to seven and one-half 
hours. Gum tragacanth, injected alone, did 
not change the animals condition. From 
this experiment, Steinberg and Goldblatt® 
concluded that, “‘ The intraperitoneal reten- 
tion of bacteria suspended in gum traga- 
canth favors the production of toxic 
substances, the absorption of which causes 
the death of the animal. When bacteria 
suspended in saline are injected intra- 
peritoneally, the production of toxins in 
an appreciable quantity is prevented by 
the rapid passage of the bacteria into the 
blood stream where they are destroyed.” 

While the foregoing observation adds 
another tribute to the dogs ability to 
handle a severe bacteremia, no such resist- 
ance can be counted upon in the human. 
The safest way to prevent postoperative 
peritonitis still lies in the full exercise of all 
the factors of local defense, as observed in 
the typical human peritoneal response to 
infection. We feel that in the high mortality 
that these investigators observed in the 
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dogs injected with living colon bacilli in 
gum tragacanth, the saving defense factor 
“fixation” was missing and the unbridled 
absorption of accumulated toxins was un- 
questionably the cause of death. We further 
hold that the results of this experiment 
furnish additional evidence of the impor- 
tance of early and well established fixation 
in the local defense against spreading post- 
operative peritonitis. 

This fixation observed by Menkin is 
more than a mechanical incarceration of 
the bacteria at the site of infection. It has 
been demonstrated that absorption away 
from the area is greatly inhibited and 
diffusion into the area increased. In this 
manner absorption of bacteria and their 
toxins is prevented, an influx of white cells 
and humoral defense substances increased 
and the invading bacteria themselves are 
held at bay until they can be destroyed by 
the ever increasing army of leucocytes. 
Such is the role of fixation in early local pro- 
tection against postoperative peritonitis. 

David and Sparks,?* in 1927, demon- 
strated on animals that colon bacilli 
passed from the peritoneum to the blood 
stream and the lymphatics. When a plastic 
peritonitis was produced by the intraperi- 
toneal injection of a turpentine emulsion, 
colon bacilli injected into the peritoneal 
cavity could not be recovered from the 
blood stream or from the thoracic duct. 

Buchbinder*®® concludes from his experi- 
mental work on peritonitis that, “‘Rapidity 
of absorption, in the largest measure, 
governs the prognosis of acute diffuse 
peritonitis,” and “Fibrin is the most impor- 
tant factor in controlling the rate of absorp- 
tion.” Since fibrin plays a major role in the 
protection afforded by fixation and local- 
ization, it follows that any agent which 
will excite the production of a peritoneal 
exudate rich in fibrin, will to that extent, 
influence favorably the outcome in acute 
diffuse peritonitis. In connection with the 
foregoing, we are reminded that the abund- 
ance of fibrin present in the exudate 
response to the use of amniotic fluid con- 
centrate may well prove to be an important 
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factor in the early protection which follows 
the use of this substance. 

When we consider the known and un- 
known chemical, hormonal and antibody 
content of amniotic fluid, its classification 
under any of the ordinary captions such as 
specific,” ‘‘non-specific,” “‘inert,’’ etc., 
would be misleading. Suffice it to say that 
intraperitoneal injection of this substance 
produces a defense response which is 
practically identical with the normal peri- 
toneal response to infection as described 
in standard textbooks.?4 Systemically there 
is practically no reaction following its pre- 
operative introduction. When introduced 
at the close of the operative procedure, 
immediate postoperative convalescence is 
highly favorable. 

Steinberg and Snyder® claim that the 
“issue of death or survival is decided 
within eight hours after the onset of the 
infection. . . . ” With this fact in mind, 
it is obvious that an activating agent, 
capable of mobilizing the peritoneal defense 
mechanism within six to twelve hours, 
if introduced at the close of the opera- 
tive procedure, is of definite assistance 
in preventing death from postoperative 
peritonitis. 

Gepfert” concluded from a severe clinical 
test of amniotic fluid concentrate on 50 
controlled cases, where this agent was 
introduced at the time of operation that, 
“it promoted a smoother postoperative 
convalescence with less nausea, vomiting, 
distention and gas pains,” and “definitely 
hastens the patient’s return to normal 
physical activity.” 


SUMMARY 


Full exercise of the peritoneal defense 
mechanism is dependent upon the exciting 
presence of bacteria and their toxins, 
foreign bodies, irritating chemicals or 
harmless substances which excite a similar 
peritoneal response. 

The rationale for the technique of 
peritoneal immunization is based upon 
the physiology of the peritoneal defense 
mechanism. 
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The past fifty years is replete with 
sporadic attempts to influence the peri- 
toneal defense-repair effort by the intro- 
duction of foreign substances. 

Antigenic substances known to produce 
a high leucocyte count, lytic agents, 
glucose, amniotic fluid and bacterial vac- 
cines are the substances which have been 
most extensively employed. 

Digestive agents or substances which 
induce the formation of a tremendous 
peritoneal transudate interfere with fixa- 
tion and localization and are dangerous in 
the presence of infection. 

Highly irritating and destructive sub- 
stances may induce the production of a 
large exudate histiocyte count. Such a 
cellular response to destructive irritants, 
renders the histiocyte an unreliable means 
of measuring the protective effect of a 
given agent. 

The late cellular response to the use of 
amniotic fluid concentrate compares favor- 
ably with the response to the use of 
Bargen’s vaccine. 

It is generally conceded that the primary 
local protective effect in the intraperitoneal 
use of bacterial vaccines is non-specific. 


CONCLUSIONS 


The mortality and morbidity of post- 
operative peritonitis has been favorably 
influenced by peritoneal immunization. 

Amniotic fluid concentrate and the 
bacterial vaccines of Bargen and Steinberg 
are the most effective and suitable activat- 
ing agents. 

There is at present no reliable measure 
of the effectiveness of a given activator 
other than the clinical results attendant 
upon its use. 

The failure of Schattenberg and Harris 
to protect experimental animals against 
pneumococcus peritonitis by the intra- 
peritoneal injection of various agents, 
known to produce a high leucocyte re- 
sponse, is a further suggestion that the 
part played by cellular activity in early, 
local protection against postoperative peri- 
tonitis has been overestimated. 
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Fixation stands out as a most important 
factor in the technique of peritoneal im- 
munization and the heavy fibrinous exu- 
date induced by the injection of amniotic 
fluid concentrate exerts an early favorable 
influence on this phase of the defense 
process. 

The chief issue lies not in the choice of 
activating agents but between the old 
established order and a new technique for 
the management of primarily clean ab- 
dominal cases. Comparitive clinical results 
lead us to believe that amniotic fluid con- 
centrate does everything that any known 
agent can do in the way of early, local 
protection against postoperative peritonitis 
without the undesirable features connected 
with the use of other substances. 
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ECAUSE of the relatively infrequent 
occurrence of congenital megacolon, 
or Hirschsprung’s disease, in an adult 

past middle life, this case is recorded and 
attention is drawn to the advantage of a one 
stage extraperitoneal resection of the af- 
fected portion of the colon according to the 
technique of Pélya,! whose method for the 
removal of carcinoma of the sigmoid I have 
successfully applied in the correction of 
megacolon. 

By Hirschsprung’s disease, it is under- 
stood to mean a congenital dilatation of the 
colon, usually in its sigmoid or descending 
portion, observed mostly in newborn in- 
fants or young children, but capable of 
manifesting itself in persons of any age. 
This dilatation is almost always accom- 
panied by hypertrophy of the intestinal 
wall in the portion affected, and occurs 
without any demonstrable obstruction of 
the intestinal canal. The presence of the 
disease is first revealed by pronounced con- 
stipation, dating as a rule from birth or 
shortly after, associated with marked dis- 
tention of the abdomen, but without any 
of the painful symptoms of intestinal ob- 
struction. In the majority of the recognized 
cases the disease has terminated fatally in 
early childhood, the patients succumbing 
to toxemia or acute enteritis. Cases occa- 
sionally come to light in adults who have 
passed the prime of life, as in this case. It 
may be assumed that milder degrees of the 
affection have escaped notice in childhood 
and middle life, so that the pathologic 
condition of the intestine is revealed only 
when the individual has begun to undergo 
the degenerative changes characteristic of 
old age. 


MEGACOLON (HIRSCHSPRUNG'’S DISEASE): TREATMENT 
BY ONESTAGE EXTRAPERITONEAL RESECTION* 
STANLEY EIss, M.D., F.A.C.S. 
Adjunct Professor of Surgery, New York Polyclinic Medical School and Hospital 
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HISTORY AND LITERATURE 


The affection was known long before the 
time of Hirschsprung? (1886) but this author 
was the first to call attention to it as a 
clinical entity, and to make a painstaking 
study of its origin and significance, based 
on 2 personal cases both observed in chil- 
dren under one year of age. The term 
“idiopathic dilatation of the colon” which 
Hirschsprung gave to the congenital con- 
dition, is not altogether satisfactory, since 
the word idiopathic may mean different 
things to different minds. To Hirschsprung 
it meant that he was unable to find any 
mechanical constriction or obstruction as 
a cause. He, therefore, regarded this dilata- 
tion and hypertrophy of the large intestine 
as due to a congenital malformation or a 
morbid process having its origin during 
fetal life; an atonic condition of the lower 
portion of the intestinal canal to be dis- 
tinguished from an acquired dilatation 
occurring in adult life, the result of some 
mechanical obstruction of the bowel. To 
the latter, he accordingly gave the very 
unsatisfactory name of pseudomegacolon, 
evidently inappropriate, since a dilatation, 
that is in fact a huge colon, can not prop- 
erly be termed a pseudo of itself, however 
different its etiology may be. 

This condition of gigantic colon has been 
recorded in the literature as long ago as the 
seventeenth century, when, according to 
Finney,’ a case was described by Ruysch 
(cited by Jayle). A few other cases in the 
early nineteenth century were collected 
by the same author. Von Ammon* (1842), 
in his Atlas, had three drawings of enor- 
mously dilated colons found at autopsy, 


* From the Department of Surgery, New York Polyclinic Medical School and Hospital. 
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two in newborn infants who died soon after 
birth, and one in a stillborn fetus of seven 
months. He accompanied these with a clear 
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based on a discussion of 204 cases that had 


by this time appeared in the literature of all 
nations, all of which he had carefully tabu- 


Fic. 1. The distended bowel consisting of 37 cm. of descending colon and part of sigmoid has been 
resected. Four interrupted through and through sutures of chromic gut have been placed. 


description of his observations. Some 20 
cases in all have been placed on record 
before Hirschsprung’s work appeared. The 
next work of any importance to follow was 
an article by Mya,‘ of Italy, who, in 1894, 
agreed with the former’s view that these 
very large colons were congenital. He be- 
lieved this was true only of the dilatation, 
and that the hypertrophy of the bowel wall 
was always secondary. This hypertrophy 
results from the continued effort of the 
smooth muscle fibers of the dilated intes- 
tine in its attempt to overcome the defect 
presented by the enlargement of the bowel. 
It was Mya who called the condition 
“megacolon congenito,” and his work 
attracted sufficiently wide attention to 
win for the affection the name of “‘Mya’s 
disease” which is still used in some circles. 

Finney’s* study, published in 1908, was 
the first comprehensive work on the subject 
presented to American readers, and it re- 
mains a classic in the literature. It was 


lated in his bibliography of the subject. 


CLINICAL PICTURE 


The clinical picture, in a typical case of 
megacolon, is characterized by two princi- 
pal features: (1) the obstinate constipa- 
tion, often present from birth, and (2) an 
enlarged abdomen, which may reach enor- 
mous dimensions. Finney speaks of cases 
in which its circumference has even been 
greater than the height of the patient. In 
these extreme cases, seen chiefly in infancy 
and early childhood, the abdomen appears 
barrel-shaped, with distended veins cours- 
ing over its surface, and with walls so thin 
that vigorous peristaltic waves may be 
observed. The costal angle then becomes 
wide and obtuse, the diaphragm being 
pushed out of place by the distention be- 
neath, so that the chest wall lies almost 
horizontally. The absence of tenderness is 
characteristic and serves as a useful find- 
ing in diagnosis. In strong contrast to the 
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enormous tympanitic ballooning of the ab- 
domen is the general emaciation of the pa- 


tient. The face is dull and apathetic, with passed, the anatomic changes in the intes- 
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supervening before the age of eight years. 


Fic. 2. A continuous through and through chromic suture has been started at the mesenteric 
border and continued as far as the fourth interrupted suture shown in Figure 1. The bowel 
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If, however, this early period is successfully 


edges are grasped with two Allis forceps just beyond the anti-mesenteric border and another 
through and through suture of chromic gut is introduced and tied at this point. 


sallow complexion and sunken cheeks. The 
skin frequently is dry, of a leathery texture, 
becoming tense and shiny on the surface 
of the abdomen, with blue veins strongly 
outlined. 

Other symptoms observed in children 
are muscle atrophy, especially of the ab- 
dominal wall, loss of subcutaneous fat, and 
various manifestations of toxemia, such as 
headache, nausea, vomiting, chills and ir- 
regular fever, with foul breath due to fecal 
retention. The pressure of the enormous 
bulk of the colon upon other abdominal 
and even thoracic organs causes displace- 
ment, which may result in impaired func- 
tion of one or more of these, in circulatory 
disturbances, dilatation and hardening of 
the spleen, kidneys or other viscera. The 
general health deteriorates, and if the dis- 
ease is acute in the early days of 
life, the child seldom lives, death usually 


tine may be compensated or come to a 
standstill. The disease may then pass into 
a state of latency, to reappear, potentially, 
though exceptionally, in that period of life 
in which the degenerative changes asso- 
ciated with old age begin to occur. Clinical 
latency, however, gives no grounds for any 
conclusion with reference to the anatomic 
condition of the intestine. 

Various degrees of megacolon are, of 
course, encountered, not all being of the 
exaggerated type as outlined. When the 
symptoms are very pronounced, as is fre- 
quently the case, the diagnosis is easy, as 
there are few conditions with which this 
clinical picture is likely to be confused. 

If the case is in an infant, the character- 
istic constipation is ordinarily observed 
immediately after birth, and may continue 
through life. In some cases it may attract 
no special attention until a few weeks or 
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months have passed, but sooner or later it 
becomes evident that a movement of the 
bowels can be produced only with extra- 


Fic. 3. The continuous chromic catgut through and through suture is carried two-thirds around 
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consistency and usually having a highly 
offensive odor, though at other times in the 
same case there has been no odor at all. 


the circumference of the bowel. The tail end of this suture is then continued from the mesenteric 
border to meet the first suture. Where these two sutures meet they are tied in such a manner 
that the knot is drawn into the lumen of the bowel. 


ordinary difficulty, and usually only with 
the aid of an enema or cathartics. The 
patient may habitually go three or four 
weeks without defecating, and instances 
are on record in which, according to state- 
ments of the patient or the family, three, 
and even nine months have elapsed with- 
out a stool. Unusual postures have been 
described by which the patients have suc- 
ceeded in disburdening the colon, such as 
leaning over the back of a chair, assuming 
the knee-chest position, or even standing 
on the head, the idea being that the colon 
under these conditions straightens out 
some kink or valve that forms when the 
body is erect or sitting normally. 

The course of the disease is irregular, 
periods of improvement alternating with 
periods of exacerbation. Constipation may 
be interrupted by periods of diarrhea, or 
may alternate with periods of vomiting. 
Occasionally the stools are often extraordi- 
narily large in amount, of an inspissated 


Ladd" reported a case with liquid stools 
daily, yet with retention at the same time. 

In rare cases megacolon has been found 
at operation in patients who did not pre- 
sent the characteristic constipation. Thus 
Judd and Thompson" reported that in 6 
of 57 cases coming to operation constipa- 
tion was definitely absent. In 21 it had 
existed from birth, in 9 from infancy, in 7 
from childhood and in 3 it had appeared at 
an adult age. The size of the stool removed 
at operation is also of interest, the above 
authors reporting a case in which the fecal 
mass weighed 14 pounds. The classic case 
of Formad is cited by Neugebauer,® in 
which the mass removed had a weight of 
47 pounds, the patient being referred to as 
a “‘Luftmensch,” or balloon man, because 
of the enormous distention he presented. 
The gases have sometimes been under such 
tension that they even caused the intestine, 
after puncture, to explode with a loud 
noise. Long stagnation may turn the fecal 
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matter into fecaloids, which have been 
known to fill the entire abdomen from the 
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symphysis pubis to the xiphoid cartilage, 


Fic. 4. Interrupted Lembert sutures of fine silk are introduced all around the line of anastomosis. 
A continuous suture may be used for this purpose if preferred. A few interrupted chromic catgut 
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one-half of Hurst’s cases the lower limit 
of the dilatation was at the sigmoid flexure, 
where the movable sigmoid meets the fixed 


sutures approximate the edges of the mesentery. 


and to reach an enormous size. 


SITE AND INCIDENCE OF MEGACOLON 


In very unusual cases the entire colon 
may be affected, but in the overwhelming 
majority of cases the sigmoid alone is the 
site of the gigantism; less frequently, the 
sigmoid and some other adjoining segment 
(descending and transverse colon), and 
rarely, some other portion of the colon 
without sigmoid. Thus, Neugebauer, in a 
study of 169 cases, found the sigmoid alone 
enlarged in 74 cases, the entire colon with- 
out the rectum in 32, the whole colon in- 
cluding the rectum in 13, the sigmoid and 
rectum in 9, the transverse colon in 5, the 
descending colon and sigmoid in 6. When 
the transverse colon is affected, it is usual 
to find only the distal third involved. Yet 
2 cases have been reported by Judd and 
Thompson" in which the ascending colon 
alone was involved, and 4 in which the 
cecum was the site of the enlargement. In 
a small number of cases they found the 
rectum, appendix, small intestine, stomach 
and even the esophagus involved. In about 


rectum at an acute angle. In these cases 
there was a rapid enlargement upward to a 
point about 4 inches higher, where the 
dilatation was greatest. 

Megacolon is much more frequently 
observed in males than in females. Finney*® 
gives the ratio as 87 males to 25 females, 
or 3)4:1, in favor of males; in adult age 
the female incidence increases, the ratio 
becoming 2:1, the males still leading, how- 
ever. Von Ask-Upmark," in Sweden, ana- 
lyzing 102 cases from 19 hospitals, found 
it about 5 times as common in boys as in 
girls. Bartle'? reports 3 males affected for 
1 female. Hurst”? puts the ratio even at 8:1 
in favor of males, but has found it the same 
in both sexes after the age of fifteen years. 

The majority of cases are observed in 
children and particularly in newborn or 
very young infants. Many succumb, but it 
appears that if this early period is survived, 
the body usually succeeds in making a com- 
pensation, for during the years between 
ten and forty a case of Hirschsprung’s dis- 
ease is the rarest of findings. But, again, 
after forty or fifty years, cases are occasion- 


= 


New Series Vot. XXXIV, No. 2 


ally found of true congenital megacolon, 
brought to light by the atony of the bowel 
that habitually characterizes this age 
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6. Hypoplasia of the elastic tissue of the 
vessels of the mesentery and the intestinal 
wall is responsible for megacolon. 


Fic. 5. Anastomosis completed. Appendices epiploicae are used to reinforce the line of anastomo- 
sis. The edges of the peritoneum in the upper and lower ends of the incision were approximated 
with continuous chromic catgut. The edges of the intervening parietal peritoneum were sutured 
to the adjacent portions of the anastomosed bowel and mesentery by closely placed interrupted 
chromic sutures, in such manner as to leave about 5 cm. of the proximal and 2.5 cm. of the distal 


segments outside the peritoneal cavity. 


period. 


PATHOGENESIS 


While there is general agreement that 
Hirschsprung’s disease is of congenital 
origin, the question concerning its cause 
and primary pathogenesis has been a moot 
one. Numerous theories have been pro- 
mulgated, chief among which may be 
mentioned the following: 

1. Both dilatation and hypertrophy are 
primary congenital conditions. 

2. Dilatation is congenital, hypertrophy 
is secondary, from mechanical and inflam- 
matory causes. 

3. Megacolon is due to persistence of the 
long infantile sigmoid and mesocolon, 
leading readily to loop formation. 

4. Kinking, valves or folds constitute 
a primary mechanical obstruction, which 
leads to stagnation of the _ intestinal 
content, with secondary dilatation and 
hypertrophy. 

5. Megacolon is due to inability of the 
internal sphincter recti or some part of the 
colon to relax, or achalasia. 


7. The only congenital factor is faulty 
innervation, with predominance of sympa- 
thetic over parasympathetic. 

Other possible causes suggested are a 
primary colitis, congenital aplasia of the 
tunics of the large intestine just above the 
rectum, lymphangiectasis of the mesocolon 
of the dilated segment of colon which was 
present in Finney’s own case, a faulty 
development of the cauda equina, and a 
lack of sufficient pituitrin in the hypophy- 
sis which results in diminished muscular 
action. 

It seems altogether probable that a 
combination of factors is responsible for 
the development of megacolon, and that 
these are not always the same. Finney has 
shown, that plausible as some of these 
causes may seem, it appears that not one 
of them, if taken singly, is found to be 
present in every case. 

The two theories most frequently con- 
sidered at the present time are those based 
on the excessive length of the sigmoid colon 
and mesocolon in the newborn, and on the 
predominance of the sympathetic over the 
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parasympathetic action of the colon and 


sphincter. 
Wilkie,?* who, among others, attributes 
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life and their increased incidence after the 
age of fifty years are strongly suggestive of 
the view that compensation, achieved 


Fic. 6. The muscle is closed over the anastomosed segment of the bowel so that the latter now lies 
between the peritoneal layer underneath and the sutured muscle above it. A rubber dam drain is 


placed at each end of the incision reaching to within a few centimeters of the line of anastomosis. 


the affection to the disproportionately 
great length of the sigmoid colon at birth, 
reminds us that in the newborn the colon 
is an organ still in a state of active develop- 
ment, and its final form, shape and size 
have not as yet been attained. He thinks 
that the physiologic propulsion of the 
meconium to the lower part of the large 
bowel just before birth causes a distention 
that must vary in extent in individual 
cases, and that if it were carried to excess 
the ability of the bowel wall to contract 
after birth and expel the meconium would 
be seriously impaired. If it remained 24 
hours, gas would form and cause increased 
distention. Thus we should be dealing with 
a colon which, from the very beginning of 
extrauterine life must act at a disadvan- 
tage, and which never contracts to its 
normal size. This would result naturally 
in dilatation and subsequent hypertrophy. 
Where the hypertrophy is sufficient to 
compensate for the dilatation, the child 
may reach adult life, suffering only with a 
slightly enlarged abdomen and a certain 
degree of constipation. The rarity of these 
cases during the vigorous period of adult 


in childhood, may be lost at a later time 
when old age atony occurs. These cases of 
megacolon are true cases of congenital 
megacolon, and are not of the acquired 
type produced by mechanical obstruction. 

There seems indeed to be no ground for 
dissociating the disease in the child and 
adult. Fowler and his associates, discussing 
megacolon in the adult, take the view that 
the only congenital feature of megacolon 
is the redundant sigmoid. They hold that 
the unobserved redundant sigmoid may 
be nearly or quite without symptoms, and 
that the degree of obstruction, whatever 
its cause, is what determines the subse- 
quent course, be it in childhood or in adult 
life. An acute obstruction, usually volvulus, 
induces sudden dilatation, whereas chronic 
obstruction induces gradual dilatation with 
compensatory hypertrophy, which may 
remain silent many years before it gives 
trouble. 

On the other hand, the frequency of 
recurrences following resection led another 
school of observers to suggest that at least 
some of these dilated colons have a purely 
nervous origin. Hawkins,*‘ in 1907 already 
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expressed the view that megacolon is due 
to a congenital inertness of the colon, a 
neuromuscular defect, or a lack of peris- 


Fic. 7. Interior view of megacolon; incised and 
partially fixed. Contraction has thrown the 
mucosa into folds; sacculation is still evident 
on left. 


taltic response to normal stimuli, and he 
proposed the name “neuropathic dilatation 
and hypertrophy of the colon,” though he 
thought then that this neuropathic origin 
admitted of no direct proof. In 1917 W. J. 
Mayo® attributed the origin of Hirsch- 
sprung’s disease to a failure of coordination 
of nerve impulses that are collected in cer- 
tain muscular nodes of the rectosigmoid 
for correlation. He stated that when this 
correlation does not take place the patho- 
logic phenomenon of colon dilatation ap- 
pears, the disease being similar in origin to 
cardiospasm at the cardiac orifice. The 
occasional coincidence of dilatation of 
the esophagus and of the colon has been 
stressed by certain writers. 
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It has recently been suggested by 
Adson,” Judd and Adson,* Lehmann,” 
Rankin and Learmonth” and others that 


Fic. 8. Posterior surface of megacolon; after 
partial fixation. Sacculation shown on the 
right; adhesions are shown below the saccu- 
lated area. The muscle appears hypertrophied 
as a result of contraction. 

congenital megacolon is due to an im- 

balance between the sympathetic and 

parasympathetic nervous systems of the 
intestine. In Hirschsprung’s disease, ac- 
cording to Adson, the mechanism for filling 
the intestine is more powerful than the 
emptying mechanism and _ overbalances 
the latter. Thus, he stated, it is apparent 
that the sympathetic outflow of inhibitory 
muscular stimuli to the colon and of con- 
tracting stimuli to the internal sphincter 
of the rectum is more powerful than the 
parasympathetic outflow of motor stimuli 
to the musculature of the colon and of 
inhibitory stimuli to the internal sphincter 
of the anus. Defective parasympathetic 
innervation produces a similar effect, since 
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the emptying stimuli would be less than 
the filling and retaining stimuli. Rankin 
and Learmonth think there is a mixed 
pathogenesis in this disease, and that there 
are often several factors which together 
produce the 3 cardinal anatomic features 
of dilatation, elongation and hypertrophy. 
Their studies and their operative results 
from sympathetic neurectomy have con- 
vinced them that at least some of these 
cases of megacolon are indubitably of nerv- 
ous origin. The theory on which they base 
their method of treatment is that the op- 
erative interruption of the sympathetic 
nerves deprives the bowel of the abnormal 
or excessive “brake”’ on its activity, and 
that the tonus of the internal sphincter is 
at the same time diminished, permitting 
the bowel to rid itself of its contents with- 
Out opposition. It has been their experi- 
ence, moreover, that these operations can 
be performed without endangering the 
functions of any viscera by interruption of 
afferent or efferent fibers. They have shown 
that in cases of neurogenic origin the high 
percentage of failures from _ resection, 
anastomosis, etc., 1s due to the fact that 
all such measures are attempts to restore 
physiologic equilibrium to an organ that 
is without expulsive power and incapable 
of emptying itself of huge accumulations 
of alvine discharges. 

Hunter® too, has shown experimentally 
that removal of the influence of the sympa- 
thetic nervous system allows for the much 
more active function of the bowel by with- 
drawing the inhibition that the sympa- 
thetic places upon the activity of the 
parasympathetics, thus strengthening the 
view that the nervous system plays at 
least a large role in the pathogenesis of the 
disease. 

It would seem, therefore, that we are 
still justified in assuming that a number of 
factors combine to produce congenital 
megacolon, and that to these factors still 
others may be added when a latent con- 
genital megacolon comes to light in an 
adult. 
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MORBID ANATOMY 


An examination of the megacolon, itself, 
reveals the twin phenomena of dilatation 
and hypertrophy of the colon, or that por- 
tion of it which is diseased. The circumfer- 
ence of the tube may be veritably gigantic, 
and there is no picture of distention that 
offers such enormous examples of large 
intestine as does Hirschsprung’s disease. 
Since there are no longer any sacculations, 
the affected portion of colon is smooth and 
glistening, with an appearance not unlike 
that presented by ovarian cyst. Almost 
invariably this dilatation is accompanied 
by thickening of the wall of the colon, not 
only of the dilated portion but also of other 
adjacent portions. The muscular coat is 
always hypertrophied, sometimes reaching 
a thickness of 14 inch; this hypertrophy 
is most marked in the circular fibers, but 
there is always some participation of the 
longitudinal fibers as well, so that normal 
haustral bands have disappeared or nearly 
so. The muscularis mucosae also shares in 
the hypertrophy, and the mesocolon and 
the peritoneal covering also show thicken- 
ing. The mucosa is thickened as the result 
of chronic inflammation, edema and small 
cell infiltration, and there are frequently 
signs of ulceration, sometimes even abscess 
formation. The nerves and blood vessels 
take part in the general enlargement; the 
vessel walls are hypertrophied, especially the 
adventitia and in some places the intima. 

The general picture is one of chronic 
inflammation, the stimulus to which has 
been, no doubt, the presence of large re- 
tained fecal masses, capable even of pro- 
ducing deep ulcers, necrosis and peritonitis. 
The lining mucosa of the colon is frequently 
of a dark, velvety brown color, presumably 
caused by the stagnated feces. 

As a rule the colon is lengthened at the 
same time that it is dilated. In 254 cases 
collected by Neugenbauer there are only 7 
in which this elongation was not found. 
These lengthened sigmoid coils have a 
tendency to rotate axially, hence volvulus 
is not an infrequent complication. The 
same author found this in 17 cases. 
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TREATMENT 


The treatment is surgical and as a rule, 
should consist of resection, in one or several 
stages, of the diseased colon, followed by an 
anastomosis to restore the continuity of 
the bowel. This anastomosis may be an 
enteroanastomosis,  (ileosigmoidostomy), 
colocolostomy, sigmoidostomy or cecos- 
tomy, according to the site of the dilatation 
and the extent of the bowel requiring re- 
moval. Palliative measures may be used as 
adjuvants, but experience shows that 
nothing short of the complete removal of 
the affected portion of the colon can avert 
the ever-present danger of volvulus in 
such a colon. 

In the past many authors have advo- 
cated medical measures, such as diet, 
massage, colonic irrigations and proper 
use of laxatives and cathartics. Owing 
to the former high mortality of resection 
operations there has been a widespread 
opposition to radical surgical procedure, 
and every effort has been made to save the 
patient by less drastic measures. However, 
it has been proved that medical treatment 
produces but little effect on these huge, 
functionless colons. In view of the achala- 
sia, the inability of the internal sphincter 
of the rectum or parts of the colon to relax, 
cathartic drugs do not accomplish much, 
and may, on the contrary, aggravate the 
condition, producing colic and increasing 
the risk of volvulus in a distended and 
elongated loop of colon. Belladonna and 
atropin give little relief and have not 
yielded curative results; mineral oil acts 
merely as an intestinal lubricant and may 
have the temporary effect of sufficiently 
softening the feces to permit their evacua- 
tion, though this is uncertain as the hard 
fecal masses frequently resist all such at- 
tempts. If the patient is in acute distress 
and in need of immediate relief, enemas of 
olive oil or physiologic sodium chloride 
solution will empty the lower bowel in some 
cases, but not much can be expected from 
these measures. The patient should be 
given plenty of water and a nutritious diet 
which contains as little residue as possible, 
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such as milk, pureed vegetables, stewed 
fruits, syrups and other sweets, white 
bread, etc. These measures find their indi- 
cation as adjuvants to radical surgical 
treatment. 
Within recent years a surgical treatment 
of an entirely different nature has been 
envisaged; namely, sympathectomy, based 
on the conception that a megacolon is the 
result of an imbalance between the sympa- 
thetic and the parasympathetic innerva- 
tion, the former predominating over the 
latter. The advocates of this view reasoned 
that the removal of the inhibitory action 
of the sympathetic nervous system by 
section of some of its branches (ramisec- 
tion) and ganglia (ganglionectomy), would 
restore this missing balance. If it were true 
that megacolon is entirely of neurogenic 
origin, the surgical removal of the dilated 
colon or sigmoid would naturally afford no 
permanent cure, and the megacolon might 
be expected to recur with time. The fact 
that such recurrence has actually been 
observed in many cases Iends support to 
this neurogenic view of their origin. The 
experience of Richardson® with a case in 
which three successive resections were all 
followed within a few months by rapidly 
recurring dilatations in portions of colon 
not previously affected, offers a strong 
argument for the correctness of this view. 
Fresh evidence in this direction was forth- 
coming when Royle,® in 1924, made the 
accidental observation that sympathetic 
ramisection, including a division of the 
white ramus of the second lumbar nerve, 
done for an entirely extraneous ailment, 
also resulted in curing his patient of chronic 
inactivity of the lower bowel. This led 
Wade and Royle*! in 1927 to do a specially 
designed ramisection for a megacolon in a 
boy of ten years of age which was believed 
to be of neurogenic origin, on the basis of 
the known fact that the sympathetic nerves 
are inhibitors of the action of the bowel; 
hence, their section might be expected to 
restore tonus to the faulty colon. The 
results were so satisfactory that a number 
of surgeons adopted the method, but modi- 
fying Wade’s original technique. 
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Rankin and Learmonth, have since 
reported that ganglionectomy and ramisec- 
tion have completely relieved the constipa- 
tion and other constitutional symptoms 
in the cases in which this procedure was 
followed though the caliber and size of the 
bowel have not been influenced by the op- 
eration. They advise that sympathectomy 
should be performed at an early stage of 
the disease, before there is profound atony 
or extensive atrophy. Similarly Adson” 
reported that sympathectomy has been 
performed without a fatality in 8 cases of 
Hirschsprung’s disease in children and in 
2 cases of acquired megacolon in young 
women. He states that these patients had 
symptomatic relief, but that the colon, 
although reduced in size, did not return to 
its normal dimensions after the sympathec- 
tomy. He attributes the relief of symptoms 
to the increased flow of blood to the organ 
involved after the procedure. He found 
that the motor imbalance resulting in ex- 
cessive accumulation of feces, as observed 
in congenital megacolon, was corrected by 
decreasing the stimuli, interrupting suffi- 
cient sympathetic fibers to balance the 
mechanism of retention with evacuation. 
Judd?* pointed out that if sympathectomy 
fails, it is still possible to have recourse to 
resection. 

Irrespective of the causes of recurrence 
after resection, the very fact that the colon 
continues to be enlarged after sympathec- 
tomy gives evidence that if the occurrence 
of a volvulus is to be averted, the dilated 
loop must be resected. Most surgeons 
concur that no other procedure will arrest 
the disease and that the earlier the radical 
procedure is done the better the results 
will be, since the colon is constantly in- 
creasing in size while the patient is steadily 
losing weight and strength. 

The choice of a one or a two stage resec- 
tion will depend upon the preference of the 
surgeon, but must be dictated by the con- 
dition of the patient. I regard the one stage 
resection as ideal in properly selected cases 
where the patient’s general condition war- 
rants it. It is necessary, however, to con- 


Eiss—Megacolon 


NovEMBER, 1936 


sider the poor condition of many of these 
patients, and the consequent great risk of 
sepsis, due to the foul condition of the 
dilated colon with its long stagnating fecal 
load. The operative mortality has, for this 
reason, been higher in the one stage than 
in the multiple stage resection. Briining’ 
warns against operating on deteriorated 
portions of the colon, the result of long 
distention and stasis, since these offer 
unfavorable healing conditions. For this 
reason he prefers always to do a total 
colectomy unless there is a very clear de- 
limitation of the dilatation and hyper- 
trophy. Johnson*? warns against a one 
stage operation in the presence of diarrhea. 
In one of his cases, after opening the colon, 
he found a diarrheal stage with liquid feces 
which could not be removed and was forced 
to abandon the one stage resection and 
anastomosis he had planned, and instead, 
had to do a colostomy. 

Pélya,’ in 1930, pointed out that the 
chief danger in operations upon the sigmoid 
and other portions of the large intestine 
is the insecurity of the suture line. This 
caused peritonitis which was responsible 
for the high mortality recorded in the older 
literature. He proved that by choosing the 
right time, site and extent of resection, the 
proper closure of the bowel stumps, and, 
above all, using the extraperitoneal fixation 
of the suture line, this complication can be 
eliminated to a great extent, provided the 
resection does not have to be made proxi- 
mal to the splenic flexure. 

In the cases Pélya discussed the resection 
was performed for carcinoma of the sig- 
moid. Recently this technique was applied 
advantageously in a case of congenital 
megacolon in an adult, in which the de- 
scending colon and part of the sigmoid 
were involved. The operation was a one 
stage extraperitoneal resection with an 
end-to-end anastomosis, concluding with 
an extraperitoneal fixation of the suture 
line, following the Pélya technique. The 
results were so satisfactory that a presenta- 
tion of one case seems justified. 
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CASE REPORT 


A. K., male, aged fifty-nine years, was 
admitted to the New York Polyclinic Hospital 
on November 11, 1935, complaining of abdom- 
inal pain, marked distention and inability to 
move the bowels. 

His family history was irrelevant. The past 
personal history was entirely normal until 
eighteen months previous to admission. At 
that time the patient suffered from an attack 
of marked abdominal distention and distress 
and inability to move the bowels, existing for 
three days. These were relieved by high enema, 
and colonic irrigations. Since then, the patient 
had had three similar attacks at five month 
intervals. There was no nausea, vomiting, 
acute or localized pain either during or in the 
interval between attacks. The pain was diffuse, 
and referred chiefly as abdominal distress. 
There were no bloody or tarry stools, the bowels 
were regular once a day with the aid of agar and 
mineral oil. The patient lost twenty-one pounds 
in weight during the last twelve months. 
The appetite was good. There was no polyuria, 
dysuria or nocturia. 

Physical Examination. The patient was six 
feet, two inches in height, weighed 154 pounds 
and appeared considerably undernourished. 
The blood pressure was 102 systolic and 62 
diastolic. 

There were no abnormalities noted in the 
examination of the head. 

The heart was normal in size; the sounds were 
of normal quality; the rate was 72 and the 
rhythm was normal except for an extra systole. 
The lungs presented no clinical evidence of any 
abnormality. 

The abdomen was markedly distended, the 
umbilicus protruded, the skin taut and shiny 
with an increased marking of the subcutaneous 
veins. Palpation of the abdomen elicited 
tenderness over the left lower quadrant. The 
liver, spleen and other viscera were not pal- 
pable. Percussion elicited a tympanitic note 
throughout. 

Roentgen examination at six hours showed 
that the head of the barium column was in the 
lower ileum and the greater portion of the meal 
was accumulated in the dilated loops of ileum, 
in the left iliac fossa and pelvis. The stomach 
was tonic; pylorospasm was present; the duo- 
denum was negative. A number of loops of 
small intestine were dilated, particularly in the 
region on the left lower abdomen. 


Eiss—Megacolon 


American Journal of Surgery 283 


After a barium enema, the sigmoid and 
descending colon were filled to a level which 
represented about half of the descending colon. 
Above this point the colon was visualized by 
a residual of the barium meal. The colon was 
dilated with the maximum dilatation in the 
region of the sigmoid. The greatest diameter, 
13.5 cm., was in the descending portion of the 
pelvic loop. The dilatation extended to the 
upper segment of the rectum, which was 
retracted to the left. Interference with drainage 
probably took place at this point. The x-ray 
diagnosis was megacolon. 

Operation. November 26, 1935, under spinal 
anesthesia, injecting primocaine into the third 
lumbar interspace, 0.20 gms. dissolved in 2 c.c. 
of spinal fluid. 

A left lower rectus incision was made through 
the skin and fascia, splitting the muscle in the 
direction of its fibers. The abdomen was entered 
and a tremendously distended descending 
colon, involving part of the sigmoid, was re- 
vealed. The total involvement in the dilatation 
was 37 cm. No obstruction was found at either 
the proximal or distal end of the colon. The 
distended colon was drawn outside the abdomi- 
nal cavity and the cavity was packed off with 
gauze pads, all further manipulations being 
performed extraperitoneally. The vessels of the 
mesentery close to the colon were transfixed 
with No. 2 plain catgut after which the entire 
megacolon, 37 cm. in length, was resected be- 
tween clamps and an end-to-end anastomosis 
was performed extraperitoneally, using silk and 
chromic catgut sutures, as shown in Figures 2, 
3 and 4. The edges of the peritoneum in the 
upper and lower ends of the incision were ap- 
proximated with continuous chromic catgut. 
The edges of the intervening parietal perito- 
neum were sutured to the adjacent portions of 
the anastomosed bowel and mesentery by 
closely placing interrupted chromic catgut 
sutures in such manner as to leave about 5 cm. 
of the proximal and 2.5 cm. of the distal seg- 
ments outside the peritoneal cavity, as shown 
in Figure 5. The muscle was approximated over 
the anastomosed portion of the bowel with 
interrupted No. 2 plain catgut. One rubber 
dam drain was placed at each end of the incision 
reaching to within a few centimeters of the line 
of anastomosis. The fascia was approximated 
with No. 2 chromic catgut throughout and the 
skin with interrupted silk. 

Postoperative Diagnosis. Megacolon. 

Pathologic Report (Dr. A. S. Price). The 
specimen consisted of a dilated portion of colon 
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and sigmoid, 37cm. in length and about 10 cm. 
in diameter in its upper half. There was evi- 
dence of a broken adhesion immediately below 
this dilated portion. No evidence of malignancy 
was found in its interior. When the specimen 
was spread the rugae, or mucosal folds, were 
obliterated but as the specimen cooled, muscle 
contractures occurred and the rugae appeared 
showing that a certain amount of contractility 
persisted. The specimen seemed typical of a 
megacolon which was, at least in part, the result 
of obstruction by adhesions. 

Microscopic examination showed a portion 
of colon in which the mucosal marks were 
within reasonable limits of normal. The sub- 
mucosa has been practically obliterated. The 
muscularis seemed fairly well developed. 

Diagnosis. Megacolon. 

Postoperative Course. The patient was placed 
in a semirecumbent posture and 3000 c.c. of 
5 per cent glucose in saline were given intra- 
venously during the first twenty-four hours. 
He was given nothing by mouth on the first 
day, but on the second and third he was allowed 
water, lemonade and fruit juices. On the second 
day flatus had been expelled, and he was there- 
fore allowed milk, coffee and thicker soups. 
From the sixth day the diet was more liberal, 
consisting of stewed fruits, purees and gruel. 
No meat was permitted until after the first full 
size bowel movement which occurred on the 
fifth postoperative day. No enemas were given 
but it is advised that if there are no bowel 
movements by the third or fourth day oil and 
glycerine diluted in not over 50 c.c. of water 
may be used. After five or six days, or when 
flatus has been passed spontaneously, cathar- 
tics are given by mouth, preferably castor oil. 

Dressings were changed on the second day 
and every third day thereafter. Drains and 
sutures were removed on the eighth and tenth 
day, respectively. The patient was discharged 
on the twelfth postoperative day. 

Two months later roentgenograms showed 
that the anastomosis was present and there was 
no narrowing. The patient stated that since his 
discharge from the hospital he had had two nor- 
mal bowel movements daily without the aid 
of enema or cathartics. He had also gained 
twenty-five pounds in weight. Communication 
with the patient reveals the fact that he has 
been enjoying excellent health to date. 


COMMENT 


The prognosis of megacolon, in the past, 
has been a gloomy one. The mortality, 
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according to Wilkie** and others, has been 
as high as 85 per cent. Of 37 cases collected 
by that author 19 succumbed, a mortality 
of 51 per cent. At best the prognosis is un- 
certain, owing to the serious malnutrition 
that is present. The most critical period 
with the highest mortality is under one 
year of age. Widely varying figures of op- 
erative mortality are given by different 
authors. In 1908 Finney® gave the surgical 
mortality as 26 to 48 per cent, and the 
medical mortality as 52 to 74 per cent. 
Judd and Thompson reported 61.5 per 
cent of cures or improvement in 26 surgical 
cases where the record was complete. The 
mortality of Anschiitz’ was only 10 per 
cent, or 2 operative deaths in 20 cases, 16 of 
which could be followed showed a perma- 
nent cure. Ladd" reported that of 60 cases 
treated medically, 41, or 67 per cent, died; 
of 58 treated surgically, 24, or 41 per cent, 
died. He made the important comment 
that the surgical deaths were from perito- 
nitis, owing to technical errors rather than 
to intolerance of the surgical procedure. 
Fischer warns that most case histories in 
the literature go back only one or two 
years, so that “permanent results,” which 
should mean at least five years of cure, can 
hardly be accepted in such cases. Fischer 
is only one of many authors who have ob- 
served a more or less consistent tendency 
to recurrence after a lapse of months or 
years, as has been vividly illustrated in the 
cases of Richardson,?? Hawkins,?4 Ask- 
Upmark"™ and others. Hueck** reports a 
case that was still in good condition four 
and a half years after a two stage resec- 
tion. Of Ask-Upmark’s 102 cases, 48 were 
treated surgically and 54 medically; 19 of 
the 48 and 13 of the 54 died during the first 
hospitalization. In the remaining cases 
there was a careful follow-up from one to 
twenty-five years, averaging eight years. 
The primary mortality was 22 per cent in 
conservative treatment, and 40 per cent in 
operative treatment. Judd and Thompson” 
report about the same percentage of mor- 
tality with radical operation; 4 of 13 pa- 
tients submitted to resection died; 8 are 
cured and have maintained their cure six 
to eighteen years after operation. 
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The cases treated by sympathectomy 
are still too few and too recent for any valid 
conclusions. 

With improved methods of operation, 
and particularly the described technique of 
making the anastomosis extraperitoneally, 
the danger of peritonitis may be reduced 
to a minimum, thus improving the prog- 
nosis and reducing the operative mortality. 


SUMMARY 


1. Congenital megacolon is due to a 
combination of factors and not to any one 
single cause. 

2. The advantages of an improved 
technique for a one stage extraperitoneal 
resection are outlined. 

3. The relationship of congenital mega- 
colon of infancy to congenital megacolon 
in the adult is discussed. 

4. A case of megacolon in an adult is 


described. 
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VOLVULUS OF SMALL INTESTINE 
A REPORT OF THIRTY-SEVEN CASES 


Rosert E. McKecunig, M.D. 


Former Fellow in Surgery, The Mayo Foundation, 


Rochester, Minn. 
VANCOUVER, B. C. 
OLVULUS of the small intestine 


alone is uncommon and the litera- 
ture contains few studies of this con- 
dition. Twisting of the cecum or colon, with 
or without involvement of the small intes- 
tine, has been reported more frequently. 
This report comprises a study of 34 pa- 
tients who underwent thirty-seven opera- 
tions for the relief of volvulus of the small 
intestine at The Mayo Clinic from 1910 
to 1935. Two patients had multiple opera- 
tions, one being operated on twice and the 
other three times. No case of volvulus in 
an external hernia was included in the 
study. 


ETIOLOGY 


Volvulus of the small intestine occurs 
infrequently in the presence of a normal 
abdominal cavity, intestine and mesentery. 
In the majority of cases some cause is 
found, either congenital or acquired, that 
predisposes toward the formation of volvu- 
lus by partially fixing one portion of the 
bowel whilst leaving normal freedom of 
movement in the adjacent intestine. This 
combination of partial fixation of one seg- 
ment and normal mobility of another 
allows rotation of the intestine around the 
base of the mesentery with formation of a 
volvulus. Once a primary loop has formed, 
further torsion may occur as a result of con- 
tinued and oftentimes increased motility 
of the intestine. 

In the present series of 34 patients there 
were 22 males and 12 females. Mclver 
noted a similar preponderance of males. 
The youngest patient was a newborn in- 
fant, the oldest was seventy-eight years 
of age. The greatest incidence occurred in 


the third decade of life. 


AND JAMES T. PRIESTLEY, M.D. 


Division of Surgery, The Mayo Clinic, 
Rochester, Minn. 


ROCHESTER, MINNESOTA 


Congenital anomalies were the apparent 
cause of volvulus in 8 cases. (In this paper 
“‘cases”’ will hereafter refer to the instances 
in which volvulus was encountered at 
operation and not to patients; hence, there 
are 37 cases but only 34 patients.) In 26 
of the remaining 29 cases volvulus was 
attributed to acquired causes; in 3 cases 
there was no demonstrable cause. Meckel’s 
diverticulum, which occurs in about 2 per 
cent of all individuals, was the most fre- 
quent congenital abnormality, being found 
in 4 cases. In 2 of these cases there were 
adhesions to the diverticulum, and in one 
case there was in addition to the diverticu- 
lum a long mesentery of the small intestine; 
in the remaining case a simple Meckel’s 
diverticulum was present. 

Malrotation of the large intestine was 
found to be associated with volvulus in 
2 cases. In these cases the unusual length 
and mobility of the mesentery of the small 
intestine, combined with the abnormal 
position of the colon, resulted in volvulus. 
In one of these cases volvulus followed the 
development of an internal hernia, while 
in the other the small bowel with its long 
mesentery became twisted around the 
abnormally placed colon (Fig. 1). 

Partial or complete exomphalos, a con- 
dition wherein the intestine has failed to 
recede from the umbilical cord, is usually 
associated with nonrotation of the pro- 
truding knuckle of gut. According to Dott, 
this protruding nonrotated knuckle of gut 
may readily become twisted, with the 
formation of volvulus. One such case oc- 
curred in this series, the bowel having been 
twisted at birth. 

A long mesentery by itself, or a long 
mesentery associated with other congenital 
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anomalies, may allow a twist to occur postoperative adhesions were present the 
resulting in obstruction or interference involved loop of bowel was adherent di- 
with the blood supply of the bowel. This oc- rectly to the abdominal scar. One of these 


Fic. 1. Congenital malrotation of colon with volvulus of small intestine. 


curred in 2 instances, in one a long mesen- 
tery being present alone, and in the other, 
mentioned previously, the long mesen- 
tery being associated with a Meckel’s 
diverticulum. 

Prior operation with resultant formation 
of peritoneal adhesions is the most frequent 
of the acquired factors that predispose to 
volvulus (Table 1). Peritoneal adhesions 
were found to be the predisposing cause 
of volvulus in 21 cases. In 14 of these cases 
previous operation had been performed: 
in 2 cases adhesions had followed an inflam- 
matory process and in 5 cases the cause of 
the adhesions was not known. It is of in- 
terest that in 3 of the 14 cases in which 


patients was operated on three times for 
volvulus and each time the twisted bowel 
was found to be adherent to the old scar. 
Bertrand and Clavel reported 7 cases of 
volvulus of the small intestine, all of which 
they attributed to the presence of perito- 
neal adhesions. Other authors agree that 
adhesive bands and adherent viscera lend 
themselves readily to the production of 
volvulus. Of the acquired causes other than 
adhesions, recent operation was the most 
common factor. Volvulus occurred in the 
immediate postoperative period in 3 cases, 
in one case volvulus being associated with 
peritonitis subsequent to posterior resec- 
tion of the rectum. In the other 2 cases 
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there was no demonstrable cause. It is 
possible that care in replacing the intestines 
in the abdomen at the conclusion of an 
operation might tend to prevent the occur- 
rence of volvulus during the immediate 
postoperative period. Internal hernias were 
found twice associated with volvulus. 
Kallio, Sweet and others were of the 
opinion that distention and_ increased 
peristalsis usually aid in the formation 
of the primary loop and produce further 
twisting of the intestine once volvulus has 


been formed. 


TABLE I 
PREDISPOSING CAUSES FOUND IN 37 OPERATIONS FOR 
VOLVULUS* 
Congenital Acquired 

Meckel’s diverticulum. . Adhesions. 
Malrotation of intestine..|2} Postoperative....... 14 
Long mesentery of small Inflammatory..... - 2 
intestine alone........ 1} Unexplained........ 5 
Internal hernia. ...... 2 
Recent operation...... 3 
26 


* No demonstrable cause in 3 instances. 


Kallio stated that there was a relatively 
high incidence of intestinal knots amongst 
the Finns in Finland but not amongst 
those in Minnesota. He explained this by 
the difference in food eaten in the two 
countries, saying that the food in Finland 
was frequently voluminous, badly prepared 
and often destitute in calories. This tended 
toward meteorism which, he thought, when 
associated with certain congenital anoma- 
lies, resulted in knotting of the gut. Sweet 
also thought that volvulus of the intestine 
was more frequent in Russia, Finland, 
Poland and Scandinavia owing to the 
coarse food eaten in those countries and 
the resulting tendency to meteorism. He 
thought that active exercise and active 
peristalsis, as produced by cathartics, may 
be a contributing cause in some cases. 

Treves and Homans both were of the 
opinion that once volvulus had begun, the 
obstructed blood supply resulting from 
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torsion of the mesentery allowed exuda- 
tion, sometimes bloody, into the lumen of 
the bowel, with increased bacterial activity 
and a tendency to further distention, which 
in turn tended toward further peristaltic 
activity and motility. 


PATHOLOGY 


The pathologic changes found in the 
small intestine as a result of volvulus are 
similar to those found when the bowel is 
obstructed or there is interference with the 
circulation by causes other than volvulus. 
The bowel may be completely or incom- 
pletely obstructed, with or without pro- 
ducing interference with the blood supply. 
Obstruction may be classed as acute, sub- 
acute or chronic, depending on the severity 
and duration of the symptoms. Similarly, 
the circulatory disturbance varies from 
slight obstruction of the venous return to 
complete occlusion of the arterial blood 
flow. In this series of 37 cases, in 19, or 
51.35 per cent, there were signs of intestinal 
obstruction without significant interference 
with the blood supply. In 12 cases, or 
32.4 per cent, the circulation was moder- 
ately impaired; in the remaining 6 cases, 
gangrene was present in 4, or 10.8 per cent 
(Fig. 2) and ulceration and necrosis in 
2, or 5.4 per cent. 

There were 21 acute, 7 subacute and 
g chronic cases of volvulus in the present 
series, the ileum being by far the most com- 
mon site of involvement. In this series the 
ileum alone was involved in 32 cases or 
86.5 per cent; in 17 of these cases volvulus 
affected the terminal portion; and in the 
remaining 15, the middle of the ileum. 
The jejunum was involved in 2 cases and 
in the remaining 3 cases the whole of the 
small intestine, excluding the duodenum, 
was twisted. The amount of intestinal rota- 
tion is not always the same; the twist may 
be through an angle of go°, or it may be 
through an angle of 360° or more. As 
Weible has emphasized, the tightness of 
the twist is equally as important as the 
number of turns. 
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SYMPTOMS AND DIAGNOSIS Depending on the pathologic nature of 


The symptomatology in these cases the lesion, the onset of symptoms may be 
reveals no features that are pathognomonic acute, severe pain being followed by vomit- 


Fic. 2. Volvulus of the small intestine with gangrene (operative specimen). 


of volvulus itself. Most often the clini- 
cal picture is that of intestinal obstruc- 
tion. Pain was the first symptom noted 
in 82.9 per cent of the cases (Table 11); in 
45.7 per cent this pain was colicky and 
in 37.2 per cent it was steady. Nausea and 
vomiting, constipation and abdominal pain 
were the most frequent symptoms. Physi- 
cal examination commonly reveals dis- 
tention, tenderness and rigidity. In 7 cases, 


temperature and pulse rate are seldom 


ing, or its onset may be less sudden, milder 
symptoms recurring over a period of time. 


TABLE 
SYMPTOMS OF VOLVULUS: 35 CASES* 


First Symp-| Total 
Symptom tom Noted, | Incidence, 
Per Cent Per Cent 


2 of them of acute volvulus, there were no Nausea and vomiting....... 14.3 74.3 
significant findings on examination. The Constipation.............. 2.9 | 51-4 
| 11.4 


elevated unless complicating factors such 
as infection or gangrene are present. The 
leucocyte count is usually approximately 
normal except in acute cases when it may 
be slightly elevated. 


* No data in 2 cases. 


One of our patients had periodic symptoms 
over a period of thirty years and was 
thought to have either cholecystitis or 
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peptic ulcer. Abdominal exploration re- 
vealed a Meckel’s diverticulum with volvu- 
lus of the ileum, some interference with 
circulation, thickening of the mesentery 
and ascites. In other cases the symptoms 
of volvulus are more or less intermittent, 
appearing as the intestine turns on itself 
and disappearing when it untwists. 

In view of the lack of a characteristic 
syndrome it is usually difficult to make an 
exact diagnosis. Thus the preoperative 
diagnosis was ruptured peptic ulcer in 
2 cases in which volvulus was acute, ap- 
pendicitis in 3 cases, cholecystitis and 
peptic ulcer in 2 and strangulated umbilical 
hernia in one. In the remaining 29 cases 
the diagnosis was intestinal obstruction. 
The possibility of volvulus was considered 
three times. Cabot reported a case of volvu- 
lus of the small intestine in which a diagno- 
sis of renal colic was made owing to the 
acuteness of the pain and symptoms that 
suggested nephrolithiasis. Fortunately, in 
the majority of cases an exact diagnosis of 
volvulus is not necessary in order to insti- 
tute the proper treatment. The essential 
thing is to recognize that a pathologic 
condition is present that requires surgical 
intervention, leaving the final diagnosis to 
the exploring surgeon. 


TREATMENT 


The treatment of volvulus of the small 
intestine is primarily surgical, even in mild 
cases in which the loop of bowel is not 
twisted tightly and the symptoms are not 
severe. However, even in these mild cases 
a future attack may endanger the life of 
the patient if the condition is not corrected. 

Detorsion of the intestine with correction 
of any factor that predisposes to volvulus, 
is the surgical procedure of choice when 
gangrene of the gut is not present. If there 
has been serious interference with the circu- 
Jation and the intestinal wall remains dark 
and discolored after detorsion, warm moist 
packs placed around the involved segment 
will sometimes restore the circulation to 
such a degree that the viability of the in- 
testine may be more easily ascertained. If 
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gangrene is present or appears inevitable, 
resection is indicated if the patient’s gen- 
eral condition will permit. Restoration of 
intestinal continuity may be accomplished 
by end-to-end anastomosis or side-to-side 
union with closure of the severed ends of 
intestine. If there is considerable inflam- 
matory reaction and edema present, and 
any doubt exists regarding the safety of 
the anastomosis it may be advisable to 
insert an enterostomy tube in the proximal 
loop. At other times enteroanastomosis 
between the two loops of bowel on either 
side of the line of juncture may be advis- 
able. These procedures provide a safety 
valve for the anastomosis which is often 
quite useful. When the viability of the 
tissue Is uncertain or gangrene of the bowel 
is present, and the condition of the patient 
will not permit resection, exteriorization 
of the volvulus in the manner of a Mikulicz 
operation may be done. If the bowel is 
gangrenous it may be removed at once, the 
clamp being left in place and the resulting 
fistula being closed subsequently. If it 
appears that the intestine may be viable 
the exteriorized loop can be left without 
clamping and later dropped back into the 
abdominal cavity if the circulation returns 
to normal. 

The various operations performed for 
volvulus in the present series of cases are 
given in Table 111. 

TABLE 111 


OPERATIONS PERFORMED FOR RELIEF OF VOLVULUS: 
37 CASES 


Correction of congenital 


Detorsion of volvulus... anomaly............... 6 

of adhesions... ... . |25 
Additional operations not related to volvulus?..... 6 


* Patient moribund. 
+ Such as appendectomy, cholecystectomy in certain 
chronic cases. 


MORTALITY AND END RESULTS 


The prognosis in cases of acute volvulus, 
as in other forms of obstruction, depends 
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on the duration of symptoms, the general 
condition of the patient and the actual 
pathologic changes found at operation. 
Early operation is advisable as the morbid- 
ity and mortality increase rapidly with 
the duration of the symptoms prior to 
operation. Preoperative medical manage- 
ment is generally not satisfactory as it 
sometimes allows the development of com- 
plications that increase the risk to the 
patient. 

Six patients died following operations 
for volvulus. Five of these patients, whose 
general condition had been poor, died in 
the immediate postoperative period; one 
was a newborn infant and the other 4 were 
in the late stages of intestinal. obstruction 
when operated on. Two of these 4 patients 
were also recovering from other recent 
abdominal surgical procedures when the 
volvulus occurred. Ulceration and perfora- 
tion of the bowel with beginning peritonitis 
was present in one case. The sixth patient 
died after a second attempt to close a fecal 
fistula which developed subsequent to 
multiple operations for volvulus. 

In the 37 cases in which patients were 
operated on for volvulus, in 19 there were 
no further symptoms of intestinal obstruc- 
tion. In 12 of the remaining cases there was 
recurrence of symptoms, and in one of these 
the patient died of acute intestinal obstruc- 
tion several months after leaving the clinic. 
In the remaining 5 cases with recurrence 
the symptoms were so severe that further 
operation was necessary, and in 3 of these 
5 cases recurrence of volvulus was found, in 
one patient volvulus recurring once and in 
the other twice. In this last case a fecal 
fistula developed and the patient died later, 
as previously mentioned. There was no 
follow-up on one patient. Five patients had 
had previous operations for intestinal 
obstruction caused by adhesions. 

The foregoing figures seem to show a 
predisposition in some cases toward recur- 
rence of symptoms. This predisposition, 
we believe, is toward the formation of ad- 


hesions, which in themselves predispose 
toward the formation of another volvulus 
or of intestinal obstruction as a result of 
kinking or compression of the bowel. 


SUMMARY 


A study has been made of 34 patients on 
whom 37 operations were performed for 
volvulus of the small intestine. The etio- 
logic factors were most frequently found 
to be peritoneal adhesions and congenital 
anomalies. In about half the cases signs of 
intestinal obstruction were present with- 
out interference with the circulation. The 
clinical symptoms were mostly those of 
intestinal obstruction and no characteristic 
syndrome was found. 

Treatment is surgical and consists of 
detorsion and removal of the predisposing 
cause or, if necessary, resection of the 
bowel. There seems to be a definite pre- 
disposition, in some cases, toward intestinal 
obstruction caused by twisting or kinking 
of the small intestine as a result of perito- 
neal adhesions. 
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A MODIFIED CECOSTOMY* 


Louis H. Nason, M.D. 
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BOSTON 


HE technique of the various methods 
of cecostomy has been so well stand- 
ardized that at present an additional 


refinement would appear superfluous. Nev- 
ertheless, nearly all of the commonly 
practiced procedures have been inadequate 
in certain difficult situations. An adherent, 
fixed cecum with distended, thin walls 
may present conditions which militate 
against the successful completion of the 
cecostomy without soiling the peritoneal 
cavity. Furthermore, the application of 
biting or grasping instruments to the bowel 


wall may lead to disastrous perforation. 
It is for these reasons that this modification 
of cecostomy is presented. Although readily 
performed in instances where conditions 
are favorable, it is particularly suitable in 
those cases when the procedure is difficult 
because of inability to mobilize a distended 
fixed cecum or because of poor exposure 
and poor relaxation. 

The abdominal incision employed may 
be either the McBurney incision or the 
usual right rectus incision. The cecum is 
exposed, delivered into the wound and a 
rubber covered clamp applied well down 
on the cecum. Should the cecum resist 
delivery no attempt at forceful taxis or 
traction should be attempted. Since under 
these circumstances no rubber covered 
clamp can be applied, the cecum should be 
well walled off with sponges and the first 
pursestring suture placed. The most acces- 
sible surface presenting Is the site of choice. 
The configuration of this stitch is illus- 
trated in Figure 1 and is applied in the 
manner demonstrated to allow it to take a 
circular form when the cecum is incised. 
If a rubber covered clamp has not been 
applied and the contents of the cecum 
appear liquid or gaseous a trocar should be 
plunged into the cecum in the center of the 
pursestring and the contents aspirated. 
The puncture wound may be enlarged 
along the line of the intended incision and 
the edges grasped with Allis forceps. The 
bulbous portion of a large Bard-Pezzer 
catheter folded and held in the jaws of a 


+ It is easier to place the sutures with the cecum dis- 
tended before deflation. The distance between the two 
pursestring sutures can be measured sufficiently accu- 
rately to permit also the placing of the outer pursestring 
suture before deflation so that it could be simply drawn 
up after the catheter is inserted. 


* From the Surgical Service, Beth Israel Hospital, Boston. 
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Kelly clamp is inserted into the opening and 
the pursestring suture tied tightly. A small 
cuff of rubber, not more than 3 mm. wide, 


Fac. 2. 


is now cut off the end of the catheter and 
slipped down over the catheter. This cuff is 
brought snugly against the tied pursestring 
suture, thus imprisoning it between the 
head of the catheter on the inside and the 
rubber cuff on the outside. 

The use of this cuff constitutes the 
peculiar feature of this method and enables 
the operator to anchor the catheter firmly 
into the cecum so that there will be no 
in and out slipping of the tube while 
the procedure is completed. The second 
pursestring is now applied and tied around 
the tube so that the rubber cuff is covered. 
This is accomplished simply by having the 
assistant depress the tube into the cecum 
in order to invert the first pursestring under 
the second. Care must be taken to place 
the second suture at a sufficiently great 
distance to allow it to cover the cuff. A 
third suture may be placed if preferred. 
The advantage of the method consists in 
the ease with which the second pursestring 
can be tied over the first by thrusting the 
tube and the first pursestring downward. 
This obviates the need for picking up the 
wall of the cecum with biting instruments 
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to tie the second suture over the first. It 
also allows the procedure to be done with- 
in the depths of the peritoneal cavity in 


\ 


Fic. 3. 


those cases in which the cecum cannot be 
delivered. The placing of the cuff of rubber 
snugly against the first pursestring facili- 
tates the accomplishment of this. 


SUMMARY 


A simple modification of the usual 
methods for performing cecostomy has 
been described. Although it can be utilized 
in any case, it is particularly indicated in 
those instances in which the cecum is dis- 
tended and thin walled, when exposure is 
inadequate and when the cecum resists 
delivery. It consists of the utilization of a 
cuff of rubber cut from the distal end of a 
Pezzer catheter, slipped down over the 
catheter and brought up tightly against 
the first pursestring suture. This allows 
the tube and pursestring suture to be 
pushed in toward the lumen of the cecum 
while the second pursestring suture is tied 
over the first. It obviates the use of biting 
instruments and may be performed with 
the cecum undelivered from the abdominal 
cavity. 
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ARGENTAFFIN CELL TUMORS* 


“CARCINOIDS” OF SMALL INTESTINE AND APPENDIX 


RGENTAFFIN cell tumors or “‘car- 
A cinoids” of the gastrointestinal 
tract arouse interest because of 
their comparative rarity. They deserve 
consideration since the prognosis is favor- 
able following their excision and in most 
instances a less radical procedure may be 
adopted if they are recognized at operation. 
The recent encounter of such a tumor of 
the small intestine producing an intussus- 
ception with secondary acute intestinal 
obstruction, renewed our interest in this 
type of tumor. 


CASE REPORTS 


Case. J. W., a white male, aged fifty-two 
years, entered the hospital June 20, 1935, 
complaining of severe abdominal pain, nausea 
and vomiting. For five months he had suffered 
from recurrent attacks of abdominal cramps, 
nausea and on several occasions, vomiting. 
Five hours before admission, following a meal, 
he developed severe abdominal cramps, fol- 
lowed shortly by nausea and vomiting. There 
were no abnormal urinary findings nor was 
there diarrhea. 

Examination revealed a well developed and 
well nourished male in acute distress. The skin 
was moist; the temperature 98°, pulse rate 105 
and blood pressure 154/90. The general 
examination was essentially negative. The 
abdomen revealed slight distention, increased 
tympany and hyperactive peristalsis. Just to 
the left of the umbilicus a mass could be felt 
which shifted with pressure and change of 
position. There was no demonstrable fluid 
present. Rectal examination was negative. The 
routine laboratory examinations were within 
normal limits. A diagnosis of small intestinal 
obstruction was made and under spinal anes- 
thesia an exploratory laparotomy was 
performed. Upon opening the abdomen the 
intestine proximal to the lesion was moder- 
ately distended. The palpable mass was found 
to be an intussusception involving about 35 cm. 
of the first portion of the ileum. On reducing 
the intussusception two intralumenal tumors 
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were felt about 25 cm. apart, measuring 4 and 
5 cm. in diameter. Inspection and palpation 
failed to reveal evidence of metastasis in the 
adjacent structures, mesentery or liver. The 
area of intestine containing the tumors was 
resected and a side-to-side anastomosis done. 

The specimen showed two tumors with 
sessile attachments measuring respectively 
4 and 5 cm. in diameter. There was no ulcera- 
tion or necrosis and the mucosa extended well 
up on the body of the growths. Externally the 
serosal surfaces at the base of the tumors, 
presented umbilication and retraction. No 
evidence of metastases could be found. 

Microscopically the tumors consisted of 
trabecula, nests and atypical acini composed of 
small polygonal cells separated by delicate 
bands of fibrous and muscular stroma. The 
nuclei of the cells were centrally placed and 
their cytoplasm contained many acidophilic 
granules. The tumors appeared to arise in the 
submucosa and deeper layers of the mucosa, 
but showed small areas of infiltration into the 
muscular layers. 


In addition to this case, 6 appendiceal 
carcinoids were found in the surgical and 
autopsy specimens of this hospital during 
the past ten years. For the sake of brevity 
only the salient features of these cases will 
be mentioned. 


+Caseu. R.P., a white female, aged forty- 
five years, was admitted to the hospital com- 
plaining of recurrent attacks of abdominal pain, 
indigestion and constipation of eighteen months 
duration and backache and menorrhagia for 
one month. Her general physical condition was 
good; blood pressure was 110/70, the tempera- 
ture was normal and pulse rate 86. There was 
mild tenderness on deep palpation in both 
lower quadrants. Bimanual examination re- 
vealed nodular tumors of the uterus. There was 
moderate uterine bleeding. Hysterectomy and 
appendectomy were done. 


+Cases ul, m1, and ww are included through the 
courtesy of Doctor Alfred C. Beck, Director of 
Department of Obstetrics and Gynecology. 


* From the Department of Surgery of the Long Island College Hospital. Read before the New York Surgical 
Society, April 8, 1936. 
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The appendix measured 55 X 4 mm. Except 
for a bulbous tip the calibre was uniform. The 
tumor was very dense, almost stony hard on 
palpation and measured 8 mm. in diameter. 
The lumen was obliterated and the tumor ap- 
peared to be composed of fibrous tissue of a 
yellowish hue. 

Microscopically it was composed of nests or 
groups of eosinophilic cells partly isolated by 
delicate bands of fibrous stroma. The cytoplasm 
contained many fine granules. The nuclei were 
generally vascular but a few were hyperchro- 
matic. The tumor seemed to arise in the sub- 
mucosa but infiltration had extended into the 
muscularis and serosa. 

+Case ur. R. R., a white female, aged 
nineteen years, was admitted to the hospital 
complaining of right lower quadrant pain, nau- 
sea and vomiting of twelve hours duration. 
During the past twelve months she had suffered 
from two similar attacks and had become very 
constipated. There were no urinary complaints 
or attacks of diarrhea. 

The general examination was not remark- 
able, the blood pressure was 118/92, tem- 
perature 99.6° and pulse rate 90. Abdominal 
examination revealed localized tenderness over 
McBurney’s area and gas in the cecum and 
ascending colon, but no rigidity or masses. 
Pelvic examination was negative. The white 
blood count was 11,600 with 84 per cent poly- 
morphonuclear leucocytes. A diagnosis of 
interval appendicitis was made and appen- 
dectomy performed. The appendix measured 
5.2 X 8 mm. and was uniform in calibre until 
the distal one-third was reached where it gradu- 
ally widened to 12 mm. 

Microscopically the distal third showed 
absence of the lumen. In a network of fibrous 
tissue there were remnants of atrophic lymph 
follicles. Interspersed were small epithelial 
nests and acini composed of four to six cells. 
The cytoplasm contained many granules. The 
nuclei were centrally placed and vesicular. The 
tumor appeared to arise in the submucosa. No 
infiltration of serosa or mucosa was seen. 

+ Case iv. N. M., a white female, aged 
thirty-five years, was admitted to the hospital 
complaining of dysmenorrhea, irregular men- 
struation and backache for two years. Her 
general physical condition was good, the blood 
pressure was 126/70, the pulse rate 70 and nor- 
mal temperature. Examination was essentially 
negative except for marked retroversion and 


Jones—Argentaflin Cell Tumors 


295 


American Journal of Surgery 


multiple fibroids of the uterus. Exploratory 
laparotomy was done and operative procedure 
consisted of myomectomy, suspension of the 
uterus and appendectomy. The appendix meas- 
ured 55 by 10 mm. The tip was knob shaped 
and thickened, of firm consistency but no 
serosal ulceration or infiltration. 

The microscopical examination revealed that 
the lumen was obliterated. The cut surface was 
of a yellowish hue. The tumor consisted of 
trabecula, small acini and nests of epithelial 
cells imbedded in a stroma of fibrous tissue. 
The tumor cell was of medium size, indistinct 
outline but contained a large round, richly 
chromatic nucleus. Infiltration of the muscu- 
laris was present. 

Case v. O. E., a colored housewife, aged 
thirty-five years, entered the hospital complain- 
ing of right lower quadrant pain, backache, 
irregular menstruation and constipation of two 
years duration. 

The general physical findings were essentially 
normal, the blood pressure was 130/90, pulse 
rate 76 and temperature 99°. Abdominal ex- 
amination revealed fairly marked tenderness 
low in the right lower quadrant but no spasm 
or rigidity. Pelvic examination revealed a 
rather profuse vaginal discharge with cervical 
erosion, retroverted uterus and a palpable ten- 
der mass in the region of the right tube and 
ovary. The white blood count was 7600 and 
sedimentation time 128 minutes. The operative 
procedure consisted of cauterization of cervix, 
removal of small ovarian cyst, suspension of the 
uterus and appendectomy. The appendix meas- 
ured 5 cm. in length, 8 mm. in diameter, the 
distal third was knob shaped, measuring 1.3 cm. 
in diameter. The subserosal blood vessels were 
dilated and congested. Microscopically the 
tumor consisted of fibrous stroma with inter- 
spersed areas of epithelial cells arranged in 
columns, and acini-like formations. The mucosa 
was thickened and edematous. The submucosa 
was thickened and replaced by the tumor tis- 
sue. The muscularis was hypertrophied and 
serosa congested. The tumor cells were oval and 
round. The cytoplasm contained fine granules, 
nuclei were round and vesicular. There was no 
evidence of infiltration into the muscularis or 
mucosa. 


Case vi. E. I., a white female, aged thirty- 


five years, was admitted to the hospital com- 
plaining of recurrent sharp pains in the right 
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lower quadrant, nausea and constipation. For 
nine months she had suffered from recurrent 
attacks of sharp right lower quadrant pain, 
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Pelvic examination was essentially negative. 
White blood count was 16,600 with polymor- 
phonuclear leucocytes 90 per cent. An explora- 


Fic. 1. Case 1. Gross specimen showing A, polypoid tumor nodules protruding into the lumen, B, 
the umbilication on the serosal surface and C, one of the tumors in cross section. 


nausea and on several occasions vomiting. 
She was very constipated during this period. 
About six hours before admission she developed 
abdominal cramps, followed by nausea and 
several loose, watery stools, later developing 
tenderness in the right lower quadrant. 

On examination the temperature was 99.8°, 
pulse rate g2 and the blood pressure 118/68. 
Abdominal findings consisted of fairly marked 
tenderness over McBurney’s area, moderate to 
mild rigidity, but no abnormal masses felt. 


tory laparotomy was done. On entering the 
peritoneal cavity, a definite increase of straw 
colored fluid was present. The appendix was 
found to be the seat of an early acute inflamma- 
tory process; the tip was bulbous and very firm 
in consistency. Exploration of the abdomen 
failed to reveal further pathology. The ap- 
pendix measured 4 cm. in length; its wall was 
injected and edematous. The bulbous tip meas- 
ured 1.5 cm. in diameter. The lumen in this area 
was obliterated. Microscopically the mucosa 
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was completely replaced by collections of round 
epithelial cells. In some respects resembling 
pancreatic tissue. There was a tendency toward 
acini formation. In some areas the structure 
resembled basal cell carcinoma. The stroma was 
composed of fibrous tissue. The cells were round 
with centrally placed nuclei. Many fine gran- 
ules were seen in the cytoplasm. There was no 
evidence of serosal infiltration. 

Case vu. J. B., a white male, aged sixty 
years was admitted. to the hospital complaining 
of cough, hemoptysis, loss of weight and night 
sweats. Clinical and x-ray findings revealed 
advanced active pulmonary tuberculosis. After 
a short stay in the hospital he developed 
bilateral tubercular bronchial pneumonia and 
died on the seventh day. Postmortem examina- 
tion confirmed the clinical diagnosis. The 
appendix was normal except for a bulbous tip 
measuring I cm. in diameter. On section the 
lumen in the area of the tumor was completely 
obliterated. The cut surface had a glistening 
yellow color. Microscopic examination showed 
the tumor to be composed of nests and atypical 
acini of epithelial cells supported by a muscular 
stroma which showed marked hyperplasia. 
The cells were polygonal, having round, cen- 
trally placed nuclei. The cytoplasm contained 
many fine granules and the nuclei were hyper- 
chromatic. Infiltration had extended into the 
mucosa and muscularis. There was no evidence 
of serosal involvement. No distant metastases 
could be found. 


Briefly summarizing these cases, 5 of the 
6 occurred in women between the ages of 
nineteen and forty-five years, the average 
being thirty-two years. The remaining case 
was that of a male, sixty years old. In 
only 3 were there symptoms referrable to 
the appendix. In these the complaints were 
recurrent right lower quadrant pain, nau- 
sea and constipation. Examination re- 
vealed only localized tenderness over the 
appendiceal area. Vital signs were not ele- 
vated. In 2 the findings were incidental at 
the time of operation for pelvic lesions, and 
the remaining case was found at post- 
mortem on a patient who had died from 
pneumonia. In all 6 instances the tumors 
were single and located in the distal portion 
of the appendix. The appendices otherwise 
appeared normal except for the bulbous 
tips. The tumors ranged from 8 mm. to 
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1. cm. in size. In only 2 cases was there 
infiltration beyond the muscular coat and 
here the serosa was only involved in one 


Fic. 2. Case 1. A. High power photomicrograph. The 
tumor cells are arranged in discrete nests, atypical 
acini and trabecula separated by delicate bands of 
connective tissue. Cells are uniform in size. Nuclei 
are large and centrally placed. Cytoplasm contains 
a moderate number of granules. B. Silver stain, oil 
immersion photograph showing silver reducing 
granules of the cytoplasm. 


small area. There were no regional or dis- 
tant metastases. 

Microscopically all of the specimens were 
similar, being composed of columns, atypi- 
cal acini and small nests of polygonal epi- 
thelial cells separated by bands of fibrous 
and muscular stroma. The nuclei were 
hyperchromatic and the cytoplasm con- 
tained acidophilic granules. With the use 
of silver stains, although difficult on old 
tissues, we were able to demonstrate the 
silver reducing granules of the cytoplasm. 
Four of the patients are well, 3 for a dura- 
tion of ten years and one for six years. The 
remaining case could not be traced. 

Argentaflin cell tumors have been iden- 
tified since 1883, but it remained for 
Oberndorfer, in 1907, to demonstrate 
the chromaffic nature of the cells. They 
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have been described by various authors 
as basal cell carcinomas, derivatives of 
pancreatic rests and most frequently as 
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Fic. 3. A. Case 11. High power photomicrograph of 
argentaffin cell tumor of appendix. The cells are 
arranged in columns, nests and pseudo-acini forma- 
tion, separated by a fairly abundant stroma of 
connective tissue. B. Case vii. High power photo- 
micrograph of appendiceal tumor, showing nests 
and atypical acini. Note the marked hyperplasia 
of the muscular stroma and relative small amount 
of connective tissue. C. Case v1. Appendiceal tumor. 
The normal structures have been completely 
replaced by collections of round epithelial cells, 
in some areas resembling pancreatic tissue and in 
others basal cell carcinoma. Many nest and 
atypical acini are also seen. The cytoplasm outline 
is poorly defined. 
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atypical adenocarcinomas. Masson has 
shown that the cells of such tumors re- 
duce ammonical silver and are therefore, 
argentaffilic, like the peculiar Kulchitzky 
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cells found throughout the gastrointestinal 
tract. These are cells of obscure function, 
most numerous in the ileum and appen- 
dix and lying in the base of the crypts of 
Lieberkuhn. The origin of the cells is ques- 
tionable. Masson explains them as differen- 
tiated epithelial cells of entodermal origin. 
Raiford thinks that they are cells of ecto- 
dermal origin which have migrated early 
in life from the neural crest and become 
adapted to a special function in forming a 
part of the general chromaflic system. 
Through convincing work, Masson has 
traced the budding of these cells in the 
submucosa to form argentaffin cell 
tumors. 

The appendix is by far the most common 
site of these tumors, the average incidence 
of such tumors being 0.2 per cent. This is 
approximately five times as common as in 
the small intestine, whereas they are of 
extreme rarity elsewhere in the gastro- 
intestinal tract. The ratio in our cases was 
6:1. It is difficult to explain the frequency 
of these tumors in the appendix, however, 
the distribution of the chromaffin cells in 
the gastrointestinal tract may be relevant 
to the distribution of the tumors, in that 
these cells are more common in the sites 
where the tumors are most frequent. 

Age does not seem to play a very impor- 
tant part. The youngest patient in this 
group was nineteen and the oldest sixty 
years of age. However, in reviewing the 
literature and analyzing this small series 
according to location, appendiceal tumors 
occurred chiefly in young adults under 
thirty-five years, while the average age at 
which they occurred in the small intestine 
was the fifth decade. Another point of in- 
terest is their tendency to multicentric 
origin. Thirty per cent of small intestinal 
tumors show multiple lesions, whereas such 
is not the rule in the appendix, here the 
lesion is usually a solitary tumor. 

In the majority of cases, argentaffin cell 
tumors are incidental findings, but in a 
certain number there seems to be an asso- 
ciation between appendicular tumors and 
recurrent appendicitis, while in the small 
intestine, intestinal obstruction is not 
uncommon. The tumor arises in the sub- 
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mucosa and mucosa, but may slowly infil- 
trate all the layers and rarely metastasizes. 
In the appendix it produces a bulbous 
swelling which is firm, rubbery, and on 
section presents a characteristic yellow 
color. In the intestine the tumor usually 
projects into the lumen in sessile fashion, 
rarely ulcerates and does not present the 
piled-up borders seen in a true malignant 
ulcer. As previously noted, their micro- 
scopic appearance is rather characteristic 
even with routine stains. They are com- 
monly regarded as benign, and were treated 
as such until only recently. However, dur- 
ing the past few years it has been shown 
that these tumors are capable of metas- 
tasizing locally as well as to distant organs. 
In none of our cases were there local or dis- 
tant metastases. 

Regardless of the fact, that a certain 
number become malignant, prognosis as a 
whole is very good, especially when the 
appendix is implicated. It seems that local 
lesions are cured by simple excision. Cases 
with metastases to adjacent structures and 
to regional nodes are usually cured by re- 
section of all involved tissue. 


CONCLUSIONS 


1. Seven cases of argentaflin cell tumors 
of the small intestine and appendix have 
been reviewed in regard to their clinical 
and pathological significance. Six of these 
arose within the appendix and the remain- 
ing one was localized in the small intestine. 
In none of this small series were there local 
or distant metastaes. 

2. Argentaffin cell tumors are generally 
conceded to arise from the argentaflin 
cells found in the normal intestinal mucosa. 
Masson explains them as differentiated 
epithelial cells of entodermal origin and has 
traced the budding of these cells to form 
argentaffin cell tumors. 

3. These tumors grow very slowly and 
are commonly regarded as benign. How- 
ever, it has been shown that they are 
capable of infiltrating locally but rarely 
metastasize to distant organs. 

4. Multiplicity in the intestine is com- 
mon whereas they are usually single in the 
appendix. 
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5. They may be differentiated from the 
usual carcinomata by their yellow color, 
firm consistency and absence of necrosis. 
Microscopically they are composed of col- 
umns, atypical acini and small nests of 
polygonal epithelial cells separated by 
bands of fibrous and muscular stroma. The 
nuclei are hyperchromatic and cytoplasm 
contains acidophilic granules which have 
the ability to reduce silver salts. 

6. Prognosis as a whole is very good. 
Local lesions are cured by simple excision. 
Cases with metastases to adjacent struc- 
tures and regional nodes are usually cured 
by resection of all involved tissue. 
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DIFFICULTIES AND DANGERS OF INJECTION TREAT- 
MENT OF HERNIA 


Dona.p E. Ross, M.D., F.A.C.S., F.R.C.S. ENG., F.R.C.S. EDIN. 


apt to go to extremes in their 

enthusiasm and the reader may 
possibly be misled thereby and become 
unmindful of the dangers and difficulties 
which may be encountered. If the general 
profession begins treating hernia by this 
method many more complications will pos- 
sibly be seen than at present, since this 
work is still in the hands of a few experi- 
enced surgeons. It is hoped and desired that 
the following article will be of service in 
emphasizing some of the difficulties and 
dangers and will perhaps be a factor in 
their prevention. 

The writer has had a series of 100 cases, 
having used the injection method over a 
period of almost three years. The cases 
have been carefully followed, reexamina- 
tions of patients being made every six 
weeks. 

The injection treatment is not entirely 
new, reports having been received of its 
use by physicians for the last thirty-five 
years. The most likely reason why it has 
not been popularized is the difficulty of 
obtaining suitable solutions for injection. 
If strong phenol solutions are used there is a 
distinct danger of widespread ulceration 
and sloughing. We have no record of these 
catastrophies having occurred in the injec- 
tion treatment of hernia but I have a 
strong feeling that some such result did 
occur, otherwise the method would have 
become more popular. Recently Pina- 
Mestre has reported several thousand 
cases treated in Barcelona, Spain, with 
excellent results. Mayer of Detroit has 
over 2000 cases and Bratrud,! of Minne- 
apolis, reports over 1000 cases. 

At the present time it may be accepted 
that the method has been definitely proved 
and is no longer in the experimental stage 


Serr of this method are very 


1 Bratrup, A. F. Ambulant treatment of hernia. 
Lancet, 53: 673-674 (Dec. 15) 1933. 
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and should be adopted as one of the com- 
mon and usual practices done by reputable 
physicians. 


SURGERY VERSUS THE INJECTION 
METHOD 


Considerable interest is being shown by 
surgeons in this method and there is a 
natural desire to learn the pros and cons of 
the matter. It is the writer’s belief that 
there is a definite place for this method but 
as yet is not convinced that it should 
entirely replace surgical treatment of 
hernia. 

Indications for the Injection Method. 

1. Conscientious objectors to surgery 
are legion throughout the country and any 
other method which is offered will be 
received eagerly by these people. 

2. Economic reasons. The average work- 
man cannot afford the time necessary for 
hospitalization and prefers the injection 
treatment where there is no such loss. The 
cost of hospitalization must also be con- 
sidered. The surgeon’s fee is usually about 
the same whether he operates or injects. 

3. Elderly people are poor risks for 
surgery and can best be treated by the 
injection method. 

4. Other poor surgical risks, such as 
people with high blood pressure and cardiac 
conditions may be treated by the ambula- 
tory method. 

5. Recurrent hernias. Many hernias that 
are under my care have been treated 
surgically two and three times with failure. 

6. Surgery is not without its risk and 
carries with it a small mortality. 

7. Surgery is not without its failure. 
Recurrences are variously stated at 5 to 
15 per cent. 

Contraindications. 

1. Adherent, non-reducible types. 

2. Large ventral and umbilical hernias. 

3. Femoral hernias. 
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I particularly mention the last since it is 
impossible, so far as my experience shows, 
to hold a femoral hernia with a truss and 
the proximity to the femoral vein also 
makes injection rather dangerous. 


SOLUTIONS USED 


1. This solution contained 


Lloyd’s specific tincture thuja.. 25 Parts 


This is allowed to stand forty-eight hours 
and either be decanted or filtered. The dose 
of this solution is stated to be 8 to 16 
minims. For its use a tuberculin syringe is 
best. 

A very satisfactory result was being 
obtained with the use of not more than 
4 minims per treatment. However, I be- 
came afraid that the use of such strong 
phenol solution might do harm, although 
there was no clinical evidence on which to 
base such a deduction. Injection with this 
solution was discontinued after treatment 
of a few cases. 

2. Pina-Mestre Solution. This solution 
was used by me for a time but was dis- 
carded. It is said to contain several botani- 
cal herbs and includes 1 per cent tannic 
acid. 

3. Proliferol. This is reported to be a 
distillate containing botanical herbs similar 
to those in the Pina-Mestre solution. It is a 
thin, watery solution. We have no experi- 
ence with this but are rather prejudiced 
against its use. 

4. La Rochelle Mixture. We are now 
using this solution. It is said to contain 


5 grams 

20 grams 

Glucose 50 per cent 50 grams 

Quinine urea hydrochloride... 2 grams 


This solution is thick and syrupy in its 
physical characteristics. The dose is said 
to be 1 to 3 c.c. I have found 0.5 c.c. suit- 
able for a dose. It is felt that this is safe 
because even if the whole amount were 
injected straight into a vein it would do no 
harm except possibly to produce throm- 
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bosis. Therefore, it is considered that a 
heavy concentrated mixture is much safer 
and better than the less concentrated, thin, 
watery solutions which if inadvertently 
injected into a vein would quickly diffuse 
throughout the general circulation. It 
might seem careless to inject solutions into 
a vein but I do not believe this to be so. No 
matter how careful the surgeon may be, 
from time to time he will puncture a vein 
and draw back blood. It is surprising how 
frequently blood comes back into the 
syringe when one attempts to withdraw the 
plunger and all of us know that even with 
the needle in a vein it may not be possible 
to draw blood back. 

5. Sylnasol. This is a soap solution 
which is being advocated at the present 
time. It has been tried in 25 additional 
cases and found very satisfactory. It does 
not need a preliminary injection of novo- 
caine, which is a distinct advantage over 
most of the other solutions. A larger 
quantity may also be instilled, 3 to 5 c.c. 
being injected per treatment. This dif- 
fuses over a larger area and causes a more 
widespread reaction in the tissues. It is 
noted that more definite results are ob- 
tained in a shorter space of time. However, 
it has not been used sufficiently long to 
know whether the effects are as permanent 
as noted with the other solutions. 

6. Silicol. Silicol is an extract of psyl- 
lium seed. We have not used this solution. 


DIFFICULTIES AND DANGERS 


1. Severe Generalized Toxic Reaction. As 
already mentioned, if a thin watery solu- 
tion is used and the needle inadvertently 
enters a vein, generalized toxic reactions 
may occur very rapidly which may be of 
such a severe nature as to cause death. 
Any thin, watery solution will readily 
diffuse throughout the general circulation 
if it is allowed to enter a vein. If at the 
same time the solution is exceedingly toxic 
or even poisonous it is considered definitely 
dangerous. 

The writer has seen 2 cases of severe 
reaction following the use of such a solu- 
tion, one patient dying a few minutes after 
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the injection. Shortly after the treatment 
there appeared to be a spasm of the pe- 
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ripheral blood vessels with a blanching of 
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inguinal canal may penetrate the posterior 
wall which consists only of the transversalis 
fascia. No harm will occur providing it is 
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Fic. 1. The diagram illustrates roughly the fact that the bladder extends outwards over Hessel- 
bach’s triangle to the inner edge of the internal ring and may easily be punctured by any needle. 


the fingers. The patient became more and 
more distressed, dyspneic and cyanotic and 
finally the pulse and respiration ceased. 
The patient could not be revived. At 
autopsy a coronary thrombosis was found 
to be present. 

Soon after this another patient went 
through the same chain of symptoms. This 
patient was revived but only after ad- 
ministering adrenalin into the heart, giving 
artificial respiration and instilling 1000 c.c. 
intravenous saline. 

2. Injury to the Bladder. When a needle 
is inserted and an attempt made to draw 
back it frequently occurs that some fluid is 
withdrawn. This may be urine. A careful 
study of Figure 1 will reveal that the bladder 
extends laterally behind Hesselbach’s tri- 
angle and not infrequently a prolongation 
is seen extending into the medial wall of the 
internal ring and has to be avoided in a 
radical operation. It is therefore realized 
that any insertion of a needle into the 


recognized and no solution is injected into 
its wall. The writer therefore has experi- 
enced no difficulty in this respect. If the 
patient is instructed to empty the bladder 
before treatment the danger is minimized. 

3. Pain. Most patients have some pain 
or at any rate a soreness following injec- 
tion. This varies in degree, depending upon 
the nervous reaction of the patient. After 
injection the patient is kept on a table for 
five or ten minutes to avoid any reaction. 
In a few instances the patient has com- 
plained of serious abdominal pain. This is 
undoubtedly due to a leakage of some of 
the solution into the peritoneum. The 
application of hot moist towels to the 
abdomen for a few minutes is all that is 
necessary. In a few cases the patient has 
continued to have some pain until the next 
day but there have been no lasting com- 
plications from this source. 

4. Peritonitis and 5. Peritoneal Adbesions. 
These have been mentioned as_ possible 
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complications. We have not experienced 
any peritonitis or peritoneal adhesions, so 
so far as we know. I have had occasion to 
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weeks previously, the injections having 
been introduced in the region of the internal 
ring. Immediately after the injection the 


Ivtestine 


ring 


Fic. 2. Illustrates an umbilical hernia. The edge of the ring “‘ X”’ is rounded and firm and is liable to deflect 
the needle downwards to the sac and penetrate the bowel (see needle on the right). If the needle is directed 
outwards (see the left needle), this danger will be avoided. 


operate on 2 cases for acute appendicitis 
during the course of treatment and have 
found no adhesions to the internal ring, the 
peritoneum being quite continuous and 
smooth and the internal ring in each case 
was Closed with a firm union of scar tissue. 

6. Local Reaction. It is the hope of the 
surgeon to inject the solution below the 
fascia of the external oblique muscle. Occa- 
sionally, however, there is some leakage 
through the needle hole in the fascia or 
possibly some of the solution is injected 
into the fatty layer. This causes rather 
severe pain and seems to coagulate the fat 
into a firm mass which can be felt under- 
neath the skin. It is very tender, may 
become red and show a good deal of inflam- 
mation. The application of hot moist 
towels has in our experience been sufficient 
to allay this inflammation. The lump 
gradually subsides. 

7. Abscess Formation. There has been 
no deep seated infection or abscess forma- 
tion in any of my cases. However, quite 
recently a patient was seen in consultation 
who had been treated by injection three 


patient had generalized abdominal pain of 
such intensity that he had to be hospital- 
ized and hot stupes applied to the abdo- 
men. The patient continued having some 


pain and ran a fever of 100°—-101°. There 
was some localized swelling in the region 
of the hernia which was replaced gradually 
by deep seated firmness in the recti 
muscles suprapubically. An incision was 
made into the rectus muscle and pus welled 
up, apparently from behind the rectus 
muscle. It was rather difficult to under- 
stand how injection so far laterally could 
cause an abscess in the rectus muscle. 

8. Slough. It may be seen that the local 
reaction might conceivably be more severe 
in character, particularly if the more toxic 
solutions were used and if large doses were 
given. It might well be imagined that this 
area of inflammation might be large and 
might even break down and slough. I heard 
of such a case recently but have had no 
experience of this nature. 

g. Swelling of the Cord. This has oc- 
curred in a few instances, the swelling even 
extending down into the scrotum. However, 
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this has subsided in a few days and has not 
given us any concern. | 

10. Hydrocele. It can readily be seen 
as a possibility that the internal ring is 
closed off and the sac becomes adherent 
and closed, leaving the more distal part of 
the sac in which a hydrocele could develop. 
In 2 of my cases a hydrocele did occur in 
this manner during the course of treatment 
but in one it automatically disappeared. 
In the other a small nodule which I take 
to be a hydrocele still persists. 

11. Atrophy of the Testicle. This has 
not occurred in any of my cases. I do not 
believe that this is at all likely. The blood 
supply to the testicle is through the 
spermatic artery and also the artery to the 
vas. If the needle or the solution caused 
coagulation of the veins in the cord it 
would be most unlikely that all of these 
would be thrombosed and it would also be 
very unlikely that the arteries would both 
be shut off. 

12. Impotence. In my experience I have 
found only one case in which there was 
any complaint of impotence. This man 
came for a check of his hernia after six 
months and we found a complete cure. 
However, he stated that he had experi- 
enced some swelling of the testicles and 
coincident with this some sexual weakness, 
but stated that this had gradually improved 
until he was then practically normal in this 
respect. I believe every surgeon will recall 
cases of hernia which had been operated 
and which had been followed by this 
complaint but in every case that I have 
seen a spontaneous cure occurred. 


RESULTS OBTAINED BY US 


The youngest patient treated was five 
years of age and the oldest was eighty- 
seven. It may be noted that the latter was 
old and feeble and had two very large 
hernias which could very poorly be retained 
by a truss. We obtained a complete cure. 

Children seem to respond wonderfully to 
this form of treatment and usually require 
a fewer number of treatments than adults. 
The following is a tabulation of our results: 
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Total number of cases treated...............--. 100 
Cured in one course of treatment............... 60 
Cured after second course of treatment.......... II 
Cases under active treatment................... 20 
Recurrence after apparent cure................. 17 
Failed to close in one course of treatment........ 2 
Failed to close after second course of treatment.... 4 
Operated cases after failure to cure.............. I 
Discontinued 3 


CAUSES OF FAILURE TO CURE 


It is very evident that the main causes of 
failure to cure are: 

1. An unsuitable truss which fails to 
hold the hernia back. 

2. Failure of the patient to cooperate. 
For example, a patient insists on taking a 
bath without his truss and leaving his truss 
off during the night in the earlier part of 
the treatment, or he may fail to wear the 
truss for the required length of time follow- 
ing the completion of bis treatment. We 
find that it is advisable to use the truss for 
five months to allow the scar tissue to 
become properly organized and hardened. 
It is necessary also to instruct the patient 
not to leave the truss off at any time at 
night or during sexual intercourse. 

3. Unsuitable solutions. It is necessary 
to consider in detail some of these points. 

Selection of a Truss. It has been my 
observation that the truss manufacturer 
has two objects in fitting a truss: first, the 
comfort of the patient, and second, a 
reasonable degree of efficiency. This does 
not suit our purpose because we must have 
100 per cent efficiency in keeping the 
hernia from coming out at any time during 
the course of treatment and after, for a 
period of at least five months. It has been 
found expedient, therefore, to fit our own 
trusses. This is very important. 

Most makers fit a truss too low, feeling 
that if they hold the hernia in at the ex- 
ternal ring it is correct. It is very necessary 
to have a truss that will press in against 
the internal ring. The truss should there- 
fore be worn higher in the groin to cover 
both the external and the internal ring. If 
the truss presses on the pubic bone it is 
painful. To measure for a truss pass the 
tape around the buttocks about two inches 
below the crest of the ilium and carry the 
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tape downward and forward to the sym- 
physis pubis. The truss may become soiled 
and irritate the skin. The writer therefore 
advises that the truss be covered with 
white flannel which may be removed and 
washed. Sometimes it is expedient to use 
a powder puff under the pad of the truss 
to relieve the pressure to a certain extent 
and prevent irritation. 


TECHNIQUE 


Invagination of the skin of the scrotum 
to feel the external ring is imperative, 
otherwise one could easily be “lost,” espe- 
cially in a fat individual. — 

The needle is directed straight down 
through skin and fat, holding the needle 
lightly between the thumb and finger like 
a pen. Just as soon as the fascia of the 
external oblique is reached there is a feeling 
of resistance and the needle is felt to go 
through this by the resistance being sud- 
denly released. If this is not encountered 
the needle is withdrawn slightly and 
reinserted. Do not push the needle further 
than this. I attempt to hit the internal ring 
first and then work down toward the 
external ring in subsequent injections. 

About 1 c.c. of 1 per cent novocaine is 
injected and this may be followed almost 
immediately by the La Rochelle mixture. 

Remember always to draw back on the 
piston to be as sure as possible not to be in 
a vein or in the bladder. 

For direct hernia and umbilical her- 
nia one should give injections around the 
ring and not too close to it but working 
gradually nearer. The umbilical hernia is 
“tricky.” The needle is liable to slip in- 
wards and puncture the sac and its con- 
tents so it is advisable to direct the needle 
obliquely as it enters the fascial plane. 


(Fig. 2.) 


INSTRUCTIONS TO PATIENTS 


We have found it advisable to provide 
patients with the following instructions: 

1. Results depend upon thorough coop- 
eration of the patient in every detail. The 
truss must be worn conscientiously and 
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with considerable fortitude in some cases. 
It is the duty of the patient to see that 
the truss is always worn in the proper place 
and it is the duty of the doctor to make 
sure to instruct the patient where the pad 
should be located. 

2. The truss must be worn continuously 
night and day for three weeks after which 
the truss may be taken off at night. 

3. No muscular effort must be made 
with the truss off. 

4. If the truss chafes the skin this may 
be remedied by wearing a pad underneath 
it. A suitable pad is a powder puff which 
may be used without cutting it in any way 
but it is best to sew it across the top of the 
truss to prevent sliding. 

5. The truss may be covered with a 
tubing of flannel or other cloth to prevent 
soiling. This tube may be replaced from 
time to time. This is particularly advisable 
for the strap which goes underneath the leg. 

6. The truss should be worn next to the 
skin and not over clothing. 

7. The truss must be worn for five 
months following the last injection. 


SUMMARY 


1. There has been no case of permanent 
or distressing complications noted in these 
series. 

2. Certain dangers and difficulties have 
been outlined. 

3. One death during treatment and one 
near tragedy are reported. 

4. Emphasis is made on 

a. Careful selection of solution to 
be used; 

b. Selection and fitting of the truss; 

c. Necessity of instructions to the 
patients to obtain the best 
cooperation. 

5. A tabulation is made of the results 
obtained by us. 

6. The writer firmly believes that there 
is a definite place for the injection treat- 
ment of hernia and that it should be widely 
recognized by reputable surgeons. How- 
ever, the writer is not prepared to state 
that this method should supplant or replace 
the surgical treatment. 
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SSIBLY no surgical condition exists 
today which has greater economic 
significance than the inguinal hernia. 

Most industries realize that such a condi- 
tion is a serious risk with a large potential 
compensation cost; thus, the “unfortunate 
individual” finds himself seriously handi- 
capped in obtaining an occupation com- 
mensurate with his physical ability. 

The advance of surgery for this condition 
has progressed little since Bassini first 
presented his operation in 1890. To be sure 
some refinements have been added, but the 
percentage of failures is still too large when 
one considers the importance of the opera- 
tion and the frequency with which it is 
done. 

In the Golden Clinic herniotomy is 
extremely frequent in the male adult 
because we are located in the coal mining 
district, and among miners the incidence 
of hernia is large. Too often we see cases 
having had from one to three operations 
performed in an effort to obtain permanent 
fixation of the inguinal canal. For this 
reason we have made an effort to develop a 
more satisfactory operation. This com- 
munication is based on 250 cases operated 
during the past three and one-half years. 
While this procedure has been applied to 
all males above ten years of age, we are 
primarily interested in those between the 
ages of sixteen and sixty years, which are 
the limits, in the main, of productive work. 
Ninety per cent of these cases were miners. 
Each has followed his vocation following 
operation. The oldest patient was operated 
on his ninety-first birthday for the incar- 
ceration of a hernia which developed at the 
Second Battle of Bull Run. The repair held 
securely for the remaining two years of his 
life. 


MODIFIED OPERATION FOR CORRECTION OF 
INGUINAL HERNIA* 


Benjy. I. GOLDEN, M.D., F.A.C:S. 


ELKINS, WEST VIRGINIA 


A check was obtainable in 95 per cent 
of all cases. Due to the industrial connec- 
tion of the Clinic it is likely that any failure 
of the operation would have been reported. 
From the follow-up records we found one 
patient who complained of cord tenderness 
four months after the operation, although 
he stated that this did not interfere with 
his work. Within the past month we have 
had one patient return with a ventral 
abdominal hernia produced by over-exer- 
tion while pushing a loaded mine car. This 
patient had been operated four months 
previously for a large right inguinal hernia. 
The inguinal area withstood the extreme 
intra-abdominal pressure that produced 
the ventral hernia without giving the 
slightest trouble. 

The operation herein presented is not 
original except for the “suspension” suture. 
However, a brief revue of the full technique 
we believe, is worthy of presentation. 


TECHNIQUE 


The operation is done under a low spinal 
anesthesia, using neocaine as the anesthetic 
drug. The reasons are: ease of procedure, 
absence of abnormal abdominal strain 
during recovery from the anesthetic, and 
complete postoperative cooperation of the 
patient, which permits early feeding with 
freedom from abdominal distention. 

1. The skin incision is made about one- 
half inch above and parallel to a line drawn 
from the crest of the ilium to the symphysis 
pubis. The high incision is slightly less 
vascular, easier to keep clean, especially in 
children, and permits the use of wire gauze 
dressing after completion of the operation. 

2. The thorough denudation of the 
aponeurosis of all fatty and areolar tissue 
is most important. Such preparation assists 


* From The Golden Clinic, Elkins, West Va. 
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materially in early healing. At this point 
it is important that all bleeders should be 
carefully ligated. Postoperative hematomas 


taut and the suture line inspected to see 


that there is an even contact of muscle to 
fascia, and fascia to fascia. Sufficient 


suture knots; C, cord; L, ligated 
sac stump knot, showing position of the stump carried up 
under the muscles, and fixed; S, S’, the “suspension” 
suture in place, but no traction has been placed upon them, 
and the tie has not been started. 


delay healing and may be the cause of poor 
results. If in doubt as to the dryness of the 
field, use pressure dressing and not the 
wire gauze when the operation has been 
concluded. 

3. Freely open the aponeurosis overlying 
the canal from the external ring to a point 
beyond the internal ring. 

4. With gauze dissect the muscle free 
from the edge of Poupart’s ligament. We 
feel the slight trauma produced by gauze 
dissection has some value in healing. 

5. Separate the spermatic cord and its 
attendant vessels from all surrounding 
tissues. Note the existence of variocosities 
which should be corrected after the removal 
of the hernia sac. 

6. Locate and free the sac. Ligate the 
sac as near to its abdominal opening as 
possible. The ligation can be done with 
either No. o or No. 1 chromic catgut. 
Transfix the ligated stump up under the 
internal oblique muscles by passing the 
free ends of the suture under the muscle 
and through the fascia. Care should be 
taken not to tie this fixation suture too 
tightly. It is to be noted that the cord is 
not transplanted. 

7. Depending upon the length of the 
canal, three or four Andrews’ sutures are 
placed with No. 2 chromic catgut. Before 
the sutures are tied they should be drawn 


sutures should be placed to obtain this. 

8. The free edge of the aponeurosis 
is now overlapped and sutured onto the 
upper fascia. This overlapping should be 
sutured with moderate tension; the suture 
can be continuous where the fascia is of 
fair condition, but interrupted figures of 
“8” are better for thin fascia that has a 
tendency to fray. No. 1 chromic catgut is 
used. 

g. The “suspension” suture, which we 
offer as the significant feature of our 
procedure, is so named because, by its 
application, all corrective sutures and their 
inclusive tissues are suspended. This fre- 
lieves all tension and permits healing with- 
out strain or stress. It permits freedom of 
tension during the period when the sutures 
have a tensile strength that holds the tissue 
in approximation for healing. It relieves the 
repair line of all sudden strain due to intra- 
abdominal thrust from whatever cause, 
and all strain due to body position. 

Starting on a line lateral to the internal 
ring, these sutures are placed at intervals 
until the new external ring is reached. The 
technique of the suture is as follows: 

Using No. 2 chromic catgut the suture is 
passed at right angles to the direction of 
the fibers of the aponeurosis, for a distance 
of approximately one-half inch and is 
started well above the line of approximat- 
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ing sutures and is then carried on the 
surface over the approximating sutures to a 
point below the Andrews’ knots in Pou- 
part’s ligament, where a small amount of 
fascia is picked up. Going medially to this 
suture the procedure is reversed, bringing 
the free end of the suture parallel and 
opposite to the original. Sufficient traction 
is now placed on the free ends to produce 
wrinkling of all tissues underneath, and the 
suture is tied. A sufficient number of these 
““suspension”’ sutures are inserted to pro- 
duce a complete relaxation of the area 
involved. (Fig. 1.) 
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SUMMARY 


An effective operation for the correction 
of the inguinal hernia is presented which 
has proved satisfactory in 250 cases. 

The technique is not entirely new. 

The cord is not transplanted. 

The introduction of the “‘suspension” 
suture is, we believe, the essential factor in 
correcting an obvious error in present day 
technique, that of relieving strain on the 
approximating suture lines and permitting 
healing of relaxed tissues. 
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PROCTOLOGICAL PROBLEMS OF THE GENERAL 
PRACTITIONER * 


Jerome M. Lyncu, M.D., F.A.c.s. AND G. JOHNSON HAMILTON, M.D., M.R.C.S. 


NEW YORK CITY 


ECTAL diseases, especially carci- 
R noma, are an ever present worry to 
the busy practitioner. The early 
symptoms of these conditions are so slight 
that one is torn between the supposed 
danger of offending the patient by an 
apparently needless rectal examination and 
that of failing to make an early diagnosis 
of malignancy. Fortunately, both of these 
fears are now groundless. Patients, in fact, 
do not resent full examinations and of all 
the carcinomata of the lower bowel, 69 per 
cent lie in the rectum and 80 per cent of 
these are within reach of the examining 
finger and are recognizable as definite 
pathology by the veriest tyro. 

Malignant disease may first show itself 
as a constitutional change, or as an alter- 
ation in the urinary or bowel habits. To 
fully appreciate the significance of these 
symptoms, some knowledge of the embry- 
ology and function of these parts is 
necessary. The right side of the colon is 
developmentally the same as the small 
intestine and has a true absorptive func- 
tion. The left half of the colon plays no 
real part in digestion but serves merely as 
a storehouse. It shares a common origin 
with the bladder. The hypogastric nerve 
motivates the internal sphincter of the 
rectum as well as the sphincter and trigone 
of the bladder. The colon and fundus of the 
bladder are enervated by the sympathetic 
nervous system through the pelvic plexus. 

The constitutional changes due to carci- 
noma of the bowel are loss of weight, 
anemia, digestive dysfunction and a pecul- 
iar ashen-grey color of the skin. These are 
late symptoms and therefore demand 
immediate investigation. 

The local changes due to malignant dis- 
ease of the lower bowel may be subdivided 
into alimentary and urinary disturbances. 

Any prolonged change in bowel habit 
must arouse the strongest suspicion. The 


case must be considered one of carcinoma 
until the most thorough and careful exam- 
ination has definitely voided the diagnosis. 
The earliest change is the appearance of 
constipation in a person of normal habits 
or an increasing difficulty in a habitually 
constipated person. Soon the rectum be- 
comes ballooned. This is not pathogno- 
monic of neoplasm but is an inevitable 
concomitant of interruption of peristalses. 
It is found in such widely separated con- 
ditions as acute appendicitis and chronic 
constipation. It gives rise to urgency of 
defecation with explosive movements and 
a sensation of incomplete evacuation. 

Later “diarrhea” appears and is due 
either to ulceration of the neoplasm or is a 
mere retention overflow, i.e., the diarrhea 
of constipation. If it is due to ulceration 
the stools will consist mainly of blood and 
mucus. True diarrhea is a very rare 
symptom of this malady. 

The urinary symptoms of malignancy 
simulate prostatic enlargement. They are 
due either to a reflex irritation of the 
hypogastric nerve, a direct spread of 
inflammation to the trigone, or to an actual 
fixation of this area of the bladder. When 
one has seen patients of advanced years 
operated for prostatic trouble because of 
difficulty of micturition when the real 
cause was carcinoma of the anterior wall 
of the bowel, one cannot help but realize 
how much is taken for granted. Because 
a man has reached the prostatic age, it 
should not be assumed that enlargement 
of the prostate is the sole source of urinary 
dysfunction. 

In many instances, following excision 
of the rectum, symptoms simulating pro- 
static obstruction may manifest them- 
selves. Usually there is some degree of 
prostatic enlargement and not infrequently 
prostatectomy is undertaken. The symp- 
toms are unrelieved because the diagnosis 
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was at fault. The true cause of the symp- 
toms was fixation of the trigone. On the 
other hand, a very large pelvic prostatic 
tumor extending upwards and laterally is 
not easily distinguished from a_ rectal 
carcinoma. 

One cannot lay too much stress on the 
insidious onset of cancer and the necessity 
of careful digital and proctoscopic exam- 
ination, especially in people suffering from 
anemia, dyspepsia, constipation or diar- 
rhea, frequent desire to move the bowels 
associated with explosive movements which 
give only temporary relief. 

Anemia, dyspepsia and constipation are 
so common that it will not always occur 
to the family that a serious condition may 
also exist. Only too often a patient receives 
temporary home treatment for these ordi- 
nary ills, only seeing a physician when 
serious disease is so far advanced that a 
cure is problematical. 

The papilliferous carcinoma which grad- 
ually spreads all over the surface of the 
rectum is slow to metastasize, seldom 
recurs after removal and may involve the 
entire circumference of the bowel without 
much invasion of the muscular coat, only 
discovered when the patient has a sudden 
attack of intestinal obstruction. Even after 
this has occurred and a colostomy has 
been performed, the patient may go on for 
years, attending to his business and suffer- 
ing but little inconvenience, though the 
entire rectum may be involved in the 
growth. 

If this type of tumor is discovered before 
the patient’s strength has become ex- 
hausted, a limited resection may effect a 
cure, or, at least prolong life for many 
years. 

It often happens that benign and malig- 
nant polyps exist side by side. We should 
remember this and make it a practice to 
have all growths carefully scrutinized by 
the pathologist before coming to the con- 
clusion that we are dealing with benign 
tumors only. I am convinced, however, that 
75 per cent of all polyps eventually become 
malignant. Such patients should be kept 
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under observation after the polyps have 
been removed to watch for any new growth. 

Do not neglect to examine the rectum 
in all cases of leucemia. While no one 
knows what causes leucemia, (the only 
lesions revealed at autopsy being minute 
ulcers of the rectum and colon) it is 
advisable when this condition is discovered 
to take a culture and have a vaccine made. 

When—How—and Why a colostomy 
should be performed? When? At the ear- 
liest possible moment after it is decided 
that a tumor is inoperable. 

How? All things being equal, simplicity 
is the method of choice. This is best ac- 
complished by bringing out a spur of bowel 
and anchoring it to the abdominal wall. 

Why? When a colostomy is performed 
at the earliest moment it (1) allows the 
patient to resume his normal routine in 
regard to diet; (2) it diminishes secretion 
and irritation; (3) it may retard the 
growth; (4) it obviates intestinal obstruc- 
tion; (5) it prevents exhaustion from 
hemorrhage which is a big factor in the 
end result and death; (6) it prevents re- 
infection due to the opening of the ulcer- 
ated mucous membrane due to the passage 
of feces; (7) it may make a so-called in- 
operable case operable by lessening the 
inflammation; (8) it allows the easy 
application of radium; and (g) it allows 
easy irrigation of the part. 

It is not uncommon to mistake fecal 
impaction for a tumor when associated 
with diarrhea, blood and mucus. I have 
seen more than one instance of this kind. 
The hard, fecal masses irritate the bowel, or 
may so damage it as to result in ulceration. 
These patients complain of a constant urge 
to move the bowels, but accomplish only 
the passage of gas and a trifling amount of 
fecal matter followed by a sense of obstruc- 
tion and pain in the perineal region. 

This frequent desire to rush to the toilet 
is most harassing and fatiguing to the 
patient and, as a penance for this con- 
tinual, useless straining, protrusion of the 
bowel or enormous hemorrhoidal masses 
may aggravate the condition. 
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These fecal masses are usually egg 
shaped and their size only regulated by 
the capacity of the rectum. I have seen 
masses of this type as large as 15 cm. in 
diameter and as hard as stone. The apex or 
thinnest part of the wedge points toward 
the anus. 

The usual family remedy for a consti- 
pated condition is a saline cathartic which 
brings down a lot of fluid matter passing 
alongside the fecal mass, or floating it 
away from the anus, or causing it to act as a 
plug when the patient strains. 

A digital examination may or may not 
reveal the cause of the trouble, a good deal 
depends on the patient’s position. 

The mass is easily removed after be- 
ing thoroughly softened with peroxide of 
hydrogen. If a small tube is used, and a 
large one passed beside it to allow the 
passage of gas, full strength peroxide may 
be employed; but without this two-tube 
precaution, the method is dangerous and 
may result in shock. Edema of the bowel 
sometimes follows the use of peroxide, even 
in moderate strength, but this is easily 
corrected by an enema of hot cornstarch. 

The fecal masses should always be 
removed by the gloved finger; an instru- 
ment should not be used. 

A fellow practitioner told me that a 
patient had been referred to him with a 
diagnosis of cancer, whom he found to 
be suffering from fecal impaction. I am 
sure many of us have had a similar experi- 
ence. Fecal impaction is often the result 
of a condition, common to all ages, namely, 
dilatation of the rectum. I find this occurs 
oftener, however, in middle aged people. 
These patients have frequent, explosive 
movements, and are comparable to the 
condition of the male with prostatic 
trouble, who is always passing a little urine, 
but never emptying the bladder. 

Dilatation of the rectum is particularly 
annoying to the female, because of the 
flexibility of the ventral wall, allowing 
the fecal matter to accumulate in the 
rectum, to push up into the vagina, and 
then require great effort to expel the rectal 
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contents. A rectocele develops and adds to 
the discomfort. 

Proctoscopic examination will reveal 
an enormous ballooning of the rectum, with 
a glistening, dry mucosa and marked 
varicosity of the veins. Such a rectum, in 
time, will accommodate an enormous 
amount of fecal matter and the patient 
imagines that having two or three move- 
ments a day, he is not constipated, having 
no realization of the residue. 

If this continues, sensation is obtunded, 
the accumulation increases, the amount 
passed grows less and impaction results. 

I am convinced that in constipated 
people the descending colon and sigmoid 
are less often at fault than the rectum, 
and that they only become involved when 
the rectum ceases to empty and fecal 
matter backs up into the empty bowel. 
In other words, imperfect functioning 
of the rectum is a pronounced factor in 
constipation. 

This imperfect functioning may be, and 
often is, caused by a lesion in the anus 
which may be fissure, fistula, hemorrhoids, 
irritable sphincter, hypertrophied levator 
muscle, foreign bodies, cryptitis, hypertro- 
phied papilla or neuralgia. 

Fibroids of the uterus pressing on the 
rectum will cause periodic hemorrhages, 
and will, in this way give the impression 
that the trouble is in, rather than without, 
the rectum. One instance was that of a 
woman referred with a diagnosis of a 
tumor of the rectum, because of diarrhea 
and passage of blood. On examination I 
found she had a large fibroid and a re- 
troverted uterus. 

Multiple diverticula of the sigmoid so 
frequent in fat people, may continue to 
simmer for years without manifesting 
any noticeable symptoms except an oc- 
casional colic with fever; and then with 
little warning, perforate into the bladder 
or vagina, or result in acute intestinal 
obstruction. Given a series of pockets 
containing fecal matter, one can almost 
foretell the pathological course that will 
follow. 


¥ 


a fi 
j 
wit 
¢ 
ARE 
Wes 
rap 


312 American Journal of Surgery Lynch, Hamilton—Proctology Problems 


The various secondary, pathological 
processes which actually occur in, or as a 
result of the presence of these diverticula 
can be formulated accurately. 

1. Infection of the general, peritoneal 
cavity from thinning of the sac walls, 
without perforation; 

2. Acute or gangrenous inflammation 
of the sac, “‘diverticulitis”’; 

3. Chronic, proliferative inflammation, 
with thickening of the gut wall and sub- 
sequent stenosis of the bowel, “‘peri- 
diverticulitis” ; 

4. The formation of adhesions between 
the sigmoid loop and other viscera; in 
particular, adhesions to (a) the small 
intestine, (b) the bladder; 

5. Perforation of the diverticula giving 
rise to (a) acute general peritonitis, (b) 
local abscess, (c) submucous fistulas of 
the gut wall, (d) fistulous communication 
with other viscera, notably the bladder; 

6. The lodgment of foreign bodies in 
the diverticula; 

7. Chronic mesenteritis of the sigmoid 
loop; 

8. Local chronic peritonitis; 

g. Metastic suppuration; 

10. The secondary development of car- 
cinoma; 

11. Perforation into an hernial sac; and, 

12. The formation of loose bodies in 
the peritoneal cavity. 

A woman, seventy years old, seen in 
consultation, gave a history of indigestion, 
constipation and occasional attacks of 
colicky pain with fever. The diagnosis 
was easy, as, on passing the proctoscope, a 
jet of pus could be seen issuing from a small 
opening in the bowel. Colostomy was 
advised, but refused. A week later, follow- 
ing an irrigation, the bowel perforated 
and the patient died of peritonitis. 

However, this method of diagnosis is 
unfortunately rare. 

Hemorrhage or intestinal obstruction 
may be the first warning of diverticulitis; 
I have seen 2 such cases, where in each 
instance, the patient had suffered for many 
years with indigestion and constipation; 
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but neither of these discomforts had been 
sufficiently acute to focus the patient’s 
attention on the condition. The terminal 
phases of syphilis must be considered and 
this disease need not be eliminated simply 
because the patient is beyond the age when 
such diseases are commonly contracted. 
We must always remember that the old 
were once young and that syphilis is not 
cured in a day. 

Lack of control may be due to latent 
syphilis and should be in our mind when we 
find lax sphincters with incontinence. 

I spoke of anemia in connection with 
cancer. Anemia may also be due to 
ulcerated hemorrhoids. With relaxed mus- 
cles, prolapse of the mucous membrane 
is frequent; the onset is gradual so that 
by the time the prolapse is fully developed 
it makes no impression on the patient 
until after ulceration occurs. Soiling of the 
clothing by blood and feces may not arouse 
suspicion of disease; but when exercise of 
any kind is associated with shortness of 
breath and mounting the stairs becomes 
difficult, a failing heart is held responsible 
and it is only then that he sees a physician. 
Even then the diagnosis may be overlooked, 
unless the patient mentions that he is 
passing blood. I have seen the hemoglobin 
as low as 30 per cent in ulcerated hemor- 
rhoids and within six weeks after treatment 
was started the hemoglobin was normal 
and the patient free from symptoms. 

One of the most annoying sequela of 
hemorrhoidectomy improperly performed 
is extrophy of the mucosa. It is almost an 
inevitable result of the Whitehead opera- 
tion in the hands of inexperienced surgeons. 
I am focusing your attention on this com- 
plication because it is so frequently mis- 
taken for a fissure and treated accordingly. 
The explanation of this mistaken diagnosis 
may be accounted for by the fact that the 
patients usually complain of a burning, 
bearing down pain, following a movement 
of the bowels. 

Local anesthesia is now so perfected that 
most of the minor ailments of the anus can 
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be operated without discomfort and the 
after-pain becomes negligible. 

Abscesses, rectal and perirectal, are 
serious problems with which to deal. 
Early and accurate diagnosis is imperative, 
because unless early treatment is instituted, 
while the disease is local, the mortality is 
high. 

The ordinary perirectal abscess offers 
very little difficulty because usually it is 
limited and even when imperfectly opened 
only leaves a superficial fistula to be 
handled; but abscesses occurring in other 
locations, as in the ischiorectal, superior 
pelvirectal and posterior pelvirectal spaces 
offer a more difficult problem, unless 
recognized very early. 

The superior pelvirectal abscess is by 
far the most serious, as can be seen readily, 
if we remember its anatomical boundaries, 
which in the male are cephalad, the 
peritoneal reflexion; caudad, the levator 
muscle and its fascia; ventrad the seminal 
vesicles, prostate and urethra; dorsad, the 
rectum and its lateral ligaments. The 
difference in the female is the presence of 
the vagina instead of the prostate and 
urethra. 

An abscess of this type, if recognized 
early and is opened by an elliptical incision 
in the perineum, offers no more difficulty 
in its treatment than an ordinary abscess; 
but if not seen early or not recognized when 
seen, it follows the line of least resistance, 
pushes the perineum before it, points 
toward the ileum, or worms its way into 
the posterior pelvirectal space, at the 
peritoneal reflexion, and in this stage offers 
a serious problem. 

A fistula is an imperfectly drained 
abscess, and the type of fistula and its 
location is regulated by the site of the 
abscess. Fistulas would be rare if abscesses 
were recognized early, opened properly, 
and the after-treatment done intelligently. 
The old idea of packing and repacking an 
abscess preventing the formation of granu- 
lations and interfering with drainage, is 
sure to result in a fistula, and this is also 


responsible for the inherited misconception 
that fistulas are not curable. 

This is not only the foundation for such 
misconception, but I will deal with this 
later. Another prevalent idea, and not 
entirely confined to the laity, is that the 
majority of fistulas are tuberculous. As 
a matter of fact only a very small per- 
centage are so. In communities where 
tuberculous patients are segregated, ischio- 
rectal abscesses are common and, naturally, 
the percentage of fistulas in a tuberculous 
community is high; but it doesn’t follow 
that because a patient is not tuberculous 
that he hasn’t a tuberculous fistula. Neither 
does it follow that because a patient has a 
tuberculous fistula that it is beyond cure. 
Of course, as a general rule, a tuberculous 
fistula is much more difficult to heal than 
the ordinary kind. But do not forget that 
many people have a very high resistance. 

I have already spoken of the superior 
pelvirectal abscess and naturally you can 
infer that a fistula resulting from an abscess 
in this region offers serious difficulty of 
cure; scar tissue is always infected tissue, 
and the old method of slitting open a 
fistula instead of removing all the scar 
tissue, leaves the patient with a focus of 
infection and, in great measure, is responsi- 
ble for recurrence and the failure to cure. 

Multiple fistulas, so often resulting from 
a low stricture, can be treated best by a 
colostomy. It is amazing how people with 
this condition, even though suffering from 
heart disease as a result of the infection, 
will pick up and regain their health after 
a colostomy has been performed. 

I recall a patient at St. Bartholomew’s, 
a woman in the sixties, suffering from 
multiple fistulas with stricture and fibrilla- 
tion of the heart, who recovered her health 
following a colostomy. I heard from her 
some six years later and she was in good 
condition. 

Infections of the triangular space, fol- 
lowed by a fistula may exist for years and 
be overlooked, because the only manifesta- 
tion is a dull, aching pain in the anus with 
occasional discharge. The chronicity of 
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this type of fistula, in a measure, is due 
to the fact that the fistula drains incom- 
pletely. The result is chronic irritation and 
accumulation of scar tissue. 

On more than one occasion patients 
suffering from this pathology have been 
diagnosed as carcinoma. 

The infection resulting from this type 
of fistula may extend to the coccyx, result- 
ing in an osteoperiostitis. When this 
happens the pain is exquisite and almost 
unbearable. 

I remember a man who lost twenty-five 
pounds in weight as the result of an infec- 
tion of the coccyx. In his case, a diagnosis 
of tuberculosis was made and he was 
advised to take the cure. 

He was referred to me on account of the 
pain in the coccyx, which was not supposed 
to have any connection with his loss of 
weight, fever and night sweats. Under 
local anesthesia, I removed the coccyx 
and the improvement was so marked after 
the operation, that he abandoned the 
tuberculous cure. This was several years 
ago and he has had no trouble since. I 
have my doubts about the diagnosis of 
tuberculosis. When fissure, or irritable 
ulcer occurs, it may result in a train of 
symptoms of which I have spoken in 
connection with osteoperiostitis. We might 
also include flatulence, dyspepsia, consti- 
pation, trigonitis, pain down the back of 
the leg simulating sciatica and inability to 
pass water. 

Difficulty of urination may follow a 
rectal operation and in some instances 
catheterization may be imperative. The 
explanation lies in the fact that there is 
close relationship between the genitouri- 
nary organs and the bowel. On stimulation 
of the hypogastric nerve there is a con- 
traction of the internal sphincter muscle, 
the sphincter muscles of the bladder and 
of the trigone. This can be proved by an 
injection of adrenalin. The same relation- 
ship exists between the fundus of the 
bladder and the colon. We know that 
stimulation of the pelvic plexus of the 
sympathetic nervous system will cause con- 
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traction of the bladder and the colon. Injec- 
tion of acetylcholin proves this relationship. 
Anyone with a large hospital experience 
can recall numerous instances of reflex 
bladder symptoms due to anal lesions. 
Trigonitis associated with frequent uri- 
nation may be due to a fissure-in-ano. It is, 
therefore, important whenever this con- 
dition exists to eliminate a fissure before 
proceeding with the treatment of trigonitis. 
It has been my experience that many 
patients suffering from seminal vesiculitis, 
prostatitis and other genitourinary dis- 
orders because of their rectal symptoms, 
are mistakenly referred by the general 
practitioner to a rectal instead of a genito- 
urinary surgeon and vice versa. 
Dr. Howard Jeck favored me with the 
following interesting case. 


Mrs. J. B., aged twenty-five years, complained 
of frequent and painful urination. I first saw 
her in 1918 in St. John’s Hospital, Brooklyn, 
N. Y. 

Cystoscopy at that time showed a negative 
bladder. Ureteral catheterization was com- 
pletely negative at that time, both kidneys 
showing good function. I did not hear from this 
patient until September, 1921, when she was 
sent to me by the late Dr. H. B. Delatour of 
Brooklyn. He said that she had been cysto- 
scoped four weeks before and alleged to have 
tuberculosis of the right kidney and a nephrec- 
tomy was advised. At that time she had to 
urinate every five minutes day and night. The 
act of urination was attended with much pain. 
The results of my examination on Septem- 
ber 26, 1921, are as follows: 

“Urine very slightly hazy, haziness probably 
due to pus (I have no report of ordinary urin- 
alysis). Cystoscopy revealed a normal bladder 
with normal ureteral orifices except for a red- 
dened area about one-half the size of a dime 
behind the left ureter orifice. The right ureter 
was catheterized and specimens obtained. The 
right ureteral specimen showed no pus and no 
acid fast bacilli. The bladder specimen likewise 
showed no acid fast bacilli.” 

I made a completely negative report to 
Dr. Delatour except that I mentioned the 
reddened area described. This was the last 
I heard of the patient until in January, 1922, 
when | was given the following information 
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by one of the younger visiting surgeons of the 
Sloane Hospital for Women. 

Cystoscopy at Sloane was likewise negative, 
but on account of the patient’s suffering it was 
decided to do an exploratory operation for a 
possible malposition of the uterus or some 
adnexal trouble. The patient was on the operat- 
ing table ready for exploratoration when 
Dr. Studdiford entered and asked what her 
trouble was and for what they were going to 
operate. On being apprised of her symptoms he 
inquired if they had examined her for a fissure- 
in-ano. Since this had not been done he sug- 
gested that it be done at once. His suggestion 
was followed with the result that a fissure was 
found, dilated and cauterized. The patient ex- 
perienced almost instant relief of her symptoms. 


It is our province in life to relieve suffer- 
ing, and suffering should receive sympa- 
thetic attention. There are methods of 
alleviating pain without entailing great 
risks. 

One can often avoid surgery, and this is 
especially so with hemorrhoids where the 
injection treatment can be employed. 

When this treatment is properly given, 
bleeding can be corrected; and while a 
longer time may be needed, and the treat- 
ment resumed from time to time, it has its 
place as being less severe and wearing than 
operation. 

There is no pain or discomfort associated 
with this treatment if care is exercised. 

Pruritus. There is, perhaps, no rectal 
affection more annoying or so resistant to 
treatment than pruritus. I will not go into 
the various theories that have been ad- 
vanced as to cause; but I can say this, that 
in all cases of pruritus the rectum is filled 
with feces. It should always be the physi- 
cian’s first object to correct this; 80 per cent 
of patients with this trouble can be relieved 
by simple measures. 

Painting with iodine, calomine lotion 
with phenol, or ordinary cornstarch pow- 
der are sufficient in many cases, if the 
rectum is kept free from fecal matter after 
movements. 

Ionization has had excellent results in a 
limited number of cases, and permanganate 
of zinc is apparently the most useful 
solution to be used in connection with 
ionization. 


SUMMARY 


There is so much to the subject of 
diseases of the rectum that it is impossible 
to go into every detail in a short time, so 
I am only giving you a brief outline, with 
some suggestions that I hope may be of 
use. 

The great trouble as I see it, with those 
suffering with rectal disturbances is that 
they are seldom examined thoroughly. 

It is amazing how much one can find 
and can do if he uses the ordinary methods 
within the knowledge of every practitioner. 

We can all inspect, palpate and use the 
index finger. 

I may be pardoned if I feel that the 
proper functioning of the alimentary canal 
has a very important bearing on health. 

Taking the patient’s own diagnosis often 
leads to error. 

The alimentary canal is subject to many 
ailments, which the layman does not under- 
stand and cannot diagnose correctly. 

Constipation may result from any one 
of them. This trouble cannot be cured by 
simply lavaging the bowel with gallons of 
fluid, a fashionable fad of the day; and few 
realize the danger of indiscriminate lavage. 

We have only to consider the larger 
percentage of people suffering from diver- 
ticulitis to know that during this treat- 
ment, perforation may occur easily. 

Constipation is the earliest symptom 
of cancer of the rectum. How many 
patients are treated for the constipation 
instead of the cancer, only those who see 
cancer every day can appreciate. 

About 30 per cent of people suffering 
from cancer have had hemorrhoids re- 
moved or treated, when cancer was present 
and remained undiscovered. 

Within the last year, polyps removed 
from 8 patients, proved to be malig- 
nant. This should emphasize the neces- 
sity for a careful and thorough proctoscopic 
examination. 

Quacks would do less if we were more 
thorough in our examinations. 

Never treat any patient for rectal 
pathology, until you have excluded cancer. 
Following this course you will save much 
suffering. 
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THE ANORECTAL SYNDROME OF LYMPHOGRANULOMA* 


J. Henry Lazzari, M.D. 


CLEVELAND, OHIO 


N 1932, DeWolf and VanCleve,' of the 
dermatological service of Cleveland 
City Hospital, presented the first com- 

prehensive report of lymphogranuloma 
inguinale, referred to most commonly as 
tropical bubo. VanCleve, preparing an 
antigen similar to that of Frei,? began in 
August, 1930 to study all cases of inguinal 
adenitis which came to the clinic. Early in 
1931, DeWolf encountered the anorectal 
syndrome of the disease as described in the 
German** and French literature. Three 
cases of the rectal syndrome were included 
in the original report of DeWolf and Van- 
Cleve. The present report is the sequel to 
DeWolf’s work. The Department of Der- 
matology, collaborating with the Depart- 
ment of Surgery, has continued their 
investigations on the anorectal phase of 
this disease. During 1931 and 1932, several 
cases of inguinal adenitis in the male were 
treated by surgical excision, but the results 
were not sufficiently gratifying and no 
subsequent cases have been resected. 

There is nothing particularly new about 

the anorectal syndrome itself. In 1848, 
Hugier described cases presenting typical 
induration, edema, elephantiasis and ulcer- 
ation over the perineal and perianal region, 
to which he applied the term, “esthi- 
omene.” Fournier, in 1875, described 
similar cases including inflammatory rec- 
tal strictures which he termed “syphi- 
lome anorectale.” The term “anorectal 
syndrome of Fournier” is in popular usage 
today, especially among dermatologists. 
Hugier and Fournier probably included 
several entities among their cases. The 
etiological agent was variously presumed 
to be syphilis, gonorrhea, tuberculosis, 
chancroids or granuloma. Frei and Koppel* 
were undoubtedly the first to demonstrate 


the association of a positive Frei test. Con- 
firmation by Jersild® and Barthels and 
Biberstein‘ soon followed, and the correla- 
tion of lymphogranuloma and rectal stric- 
ture was rapidly established in Europe. 
Barthels and Biberstein must be credited 
with demonstration of lymphatic drainage 
to the perirectal nodes of Gerota and with 
the presentation of pathological specimens 
showing the location and nature of the 
stricture. No anatomical contributions 
have since been added. 

Foreign and English literature has ac- 
cumulated rapidly. DeWolf’s paper pre- 
sents the foreign literature up to 1932. Cole® 
added further observations from Cleveland 
and discussed therapeutic agents. The 
admirable monograph of Stannus’ in 1933, 
is encyclopedic in nature, providing all 
available information up to the time of its 
publication. A year later, Stannus® again 
exhausted the literature and suggested the 
term “poradenolymphitis” as standard 
nomenclature for the disease. Cormia’® has 
reviewed the literature more recently. 

Reports relating more specifically to the 
rectal syndrome have appeared during the 
past three years. DeGregoria’ reported 
21 cases with positive Frei tests, but was 
not willing to relinquish that syphilis and 
chancroids played a part in the develop- 
ment of the syndrome. He made no special 
therapeutic recommendations. Martin" re- 
viewed 227 cases of benign rectal stricture 
from the records of the Graduate Hospital 
of the University of Pennsylvania. Of 
these, 167, or 82 per cent, were all Negro 
women. In 21 cases no race was stated, so 
that the percentage may be even higher. 
In view of present day knowledge, it 
may be concluded that these strictures 
were almost all due to lymphogranuloma. 


* From the Surgical Service of Cleveland City Hospital and the Department of Surgery of Western Reserve 
University. 
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Frei tests, of course, were not done on this 
group. Martin subsequently inoculated 25 
cases with Frei antigen and found 20 posi- 
tive reactions. Martin does not make any 
enthusiastic statements about therapy or 
cures. 

Coutts!?:!* presented two interesting re- 
ports, the latter of which dealt with 7 cases 
of genito-anorectal lymphogranuloma in 
the male. He does not precisely state how 
many had a definite stricture, but one con- 
cludes that there were six. Seneque'! was 
somewhat reluctant to abandon tubercu- 
losis, syphilis, chancroids and gonorrhea as 
a cause of many of these strictures and 
advised monkey inoculations in, doubtful 
cases. He quotes Dimitriu and Stoia as 
having had 19 cures in 25 cases with ab- 
dominoperineal resection of the rectum. Of 
the remaining 6 cases, 3 died and 3 had 
recurrence. Petersen" and Clairmont” each 
resected 2 cases; the latter recommends 
treating the disease as carcinoma. Gatellier 
and Weiss,” following an extensive surgical 
experience with 139 cases, concluded that 
conservative treatment, with colostomies 
when necessary, comprised the best man- 
agement of these cases. Many reports of 
small series appeared in the American 
literature during 1934, notably Weeks," 
Dalton,” Alley,”:?! Hill,?? Bloom,?* and 
Lee and Staley.*! Rainey and Cole” re- 
ported 23 cases, 14 of whom were Negro 
women with stricture. Wien, Perlstein and 
Neiman” present the autopsy findings of 
3 cases. Howard and Strauss” have 5 
female cases, 4 with associated fistulas, and 
seem more enthusiastic about antigen 
therapy than experience in this hospital 
would permit. Giffin” collected 81 cases 
of poradenolymphitis from the records of 
Boston City Hospital from 1925 to 1935; 
12 of these had benign rectal stricture, but 
most of the cases are presumptive, inas- 
much as Frei tests could not have been 
done on all of them. VanderVeer, Cormia, 
and Ullery® treated 21 cases of stricture, 
all women, 18 of whom were Negroes and 
15 of which had positive Frei tests. They 
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had one death following dilatation, such as 
is reported below in our series. 

Aravantinos® states that the disease is 
common among Greek sailors and presents 
a case with an acute, toxic dysentery asso- 
ciated with ulceration of the mucosa, which 
he believes to represent a very early, acute 
manifestation of lymphogranuloma. Pen- 
noyer,*! in 22 cases at the Roosevelt 
Hospital in New York City, has also 
encountered a similar case and recalls one 
other. This phase may be encountered by 
others, and if it exists, should be seen fre- 
quently in the South and tropical countries. 

Lichtenstein*? demonstrates the fre- 
quency of this disease in such communities 
as New Orleans by collecting 154 Frei posi- 
tive patients in four months, 58 of which 
had rectal stricture. There were 54 Negro 
women, 3 white women, and one Negro 
man. Five necropsy reports are included in 
this communication. No specific therapy is 
recommended. A very recent and striking 
report is that of Liccione,** in which he 
presents detailed case reports of 2 patients 
in whom adenocarcinoma developed on 
venereal stricture. Although no Frei test 
was done on the second case, the clinical 
findings and history permit no reasonable 
doubt but that the case was one of lympho- 
granuloma. These cases present a new vein 
of thought in the investigation and manage- 
ment of this disease. 

A note should be added concerning the 
recent work of Strauss and Howard*‘ in 
which they obtained false positives by the 
use of commercial antigen developed in 
mice. Further controls and checks should 
be conducted to determine the reliability of 
commercial antigens before they can be 
accepted as sufficiently accurate in the 
diagnosis of this disease. 

Since January, 1932, 62 cases of the 
anorectal syndrome of lymphogranuloma 
have been observed in the Cleveland City 
Hospital. Most of these cases have been 
admitted to the hospital, the remainder 
seen and followed in the Out-Patient 
Department. In speaking of the anorectal 
syndrome, we exclude cases which present 
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vulval or perineal disease only, and include 
only those cases which show definite 
involvement of the anal and rectal areas, 
as manifest in fistulas, stricture or rectitis. 
All but 8 of the 62 cases showed more or 
less rectal stenosis. 

Of this group, 49 were Negroes and 13 
white. The incidence in the Negro is notori- 
ously true in all collected series. Even in 
the white patient, interracial social and 
physical contact can often be demonstrated 
if histories are critically elicited. There are 
56 women and 6 men in this series. The 
preponderance of females agrees with the 
findings of others, and rightly so, since 
there is a very definite anatomical reason, 
as elaborated by the careful work of 
Barthels and Biberstein in their demonstra- 
tion of lymphatic drainage. Where one does 
encounter the disease in males, these pa- 
tients are usually of very low social status 
and pederasty frequently is the mode of 
transmission. Two of the men in this series 
gave definite history of pederasty. One 
cannot easily conceive of a penile or scrotal 
lesion as producing perirectal lymph- 
adenitis, and it is entirely reasonable to 
assume that the virus, if such it be, must 
be implanted in the perianal area to pro- 
duce the anorectal syndrome in the male. 

The youngest of our patients was a 
twenty year old girl, and the oldest a 
sixty-five year man. The age incidence is 
illustrated in Table 1. 


TABLE I 
AGE INCIDENCE 
| White | Negro | White | Negro 
Age Years Male | Male | Female} Female 
20-30 0 I 10 
30-40 I 3 23 
40-50 I I 2 10 
50-60 | I 2 3 
60-70 | I oO I I 


It is interesting to note that 42 cases are 
between thirty and fifty years of age. It 
merely illustrates that the anorectal in- 
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volvement as seen in the clinic is usually 
the end stage of a prior acute infection. It 
is reasonable to assume that the virus of 
lymphogranuloma is probably implanted at 
about the same time as other venereal 
diseases are most common, i.e., eighteen to 
twenty-five years of age. The anorectal 
syndrome, especially the stenosis, then can 
be considered as little more than a tomb- 
stone commemorating an infection of some 
ten years prior. This fact is of special 
importance when one considers therapy. 
Obviously, therapy directed towards the 
process as an acute disease should be of 
little benefit. Such has been the experience 
of most men who have treated the stricture. 
On the other hand, there is the earlier 
involvement in the younger individual; for 
example, of the group of 11 cases below 
thirty years of age in this group, only 3 
presented rectal stenosis, and one of these 
was probably due to ill advised operations. 
Five of the 11 patients came to the 
clinic with fistula-in-ano and an associated 
strongly positive Frei test. This may or 
may not represent an early stage of the 
disease. None of these cases have developed 
stricture to date, but the longest follow-up 
has been only two years. The dysenteric 
manifestation of the disease as mentioned 
by Aravantinos and Pennoyer has not been 
seen in isolated form in this group. It 
sounds plausible that such a process should 
occur In some cases. 

Wassermann reactions were positive 
(including all repeated ++ to ++++ 
tests) in I 5 cases, negative in 39, and not de- 
termined in 8 cases. The percentage of posi- 
tive Wassermanns seems low for a disease of 
this nature, but our figures are about the 
same as those of others. Only 41 of the 
62 cases were investigated with urethral 
and cervical smears for the gonococcus, 
and not a single case presented positive 
smears. It is not unduly critical to doubt 
the precision of these investigations as it 
seems that an occasional case should show 
gonorrhea, but it at least appears that 
gonococcal suppuration is not a common 
concomitant. Here again, the age at which 
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the rectal stenosis is usually encountered is 
important. 

Biopsies were taken from the rectum in 
18 cases, an exceedingly low percentage, 
especially in view of Liccione’s recent 
demonstration of carcinoma in 2 cases. 
These biopsies all showed a similar chronic 
inflammation, with no characteristics to 
delineate lymphogranuloma from other 
rectal inflammation. The biopsies are, of 
course, obtained via anoscope or procto- 
scope and are usually very small. The fact 
that this disease presents a fairly typical 
clinical picture and the associated positive 
Frei test should not deter one from taking 
routine biopsies, otherwise a tumor will 
certainly be missed some time or other. 

The Frei tests in this series were all con- 
ducted by the Department of Dermatology 
with well controlled antigens. Reactions 
have been recorded by a limited group of 
experienced individuals, and we believe the 
accuracy of the Frei test to be as free of 
error as can be obtained. Five of our 62 
cases did not have Frei tests, due to some 
error of omission; the remaining 57 had 
positive Frei tests. There were differences 
in the degree of reaction, but there seems 
to be no advantage in differentiating be- 
tween the degrees. A reaction, especially in 
the Negro skin, is best interpreted as posi- 
tive or negative. Doubtful reactions are 
repeated. 

From a standpoint of etiology of lympho- 
granuloma, this report has no offerings. 
Whatever virus produces Ilymphogranu- 
loma inguinale, very probably also produces 
the anorectal syndrome. There are still 
many who adhere to syphilis, chancroids, 
tuberculosis and gonorrhea as a cause of 
many of these strictures. Statistical evi- 
dence is necessary to support these conten- 
tions. An occasional case of perianal 
tuberculosis presents rectal stenosis, but 
this differs considerably from the syndrome 
of lymphogranuloma inguinale. As to 
syphilis, chancroids and gonorrhea, the 
writer has been unable to find a rectal 
stricture due to either of these in over four 
years observation in this hospital where 
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approximately 12,000 patients are ad- 
mitted and 11,000 new patients seen in the 
dispensary each year. If records of rectal 
stricture admitted prior to 1932 are 
analyzed, one finds no concrete evidence 
that any were due to syphilis, chancroids 
or gonorrhea. Such cases were usually 
classified as “venereal stricture of the 
rectum” and fulfill the clinical criteria of 
lymphogranuloma. Excluding tumor and 
surgical trauma, every rectal stricture in 
the female admitted to this hospital since 
1931 has shown an associated positive Frei 
test. 

The clinical manifestations of this syn- 
drome have been so well described as to 
scarcely justify further comment, but a few 
remarks can be added from this series. The 
writer has examined almost every case in 
this group, and there is a striking constancy 
to the clinical findings. The classical case 
is that of the thirty to forty-five year old 
Negro woman with stenosis, several fistulas, 
and chronic, perianal, cutaneous inflamma- 
tion. The stenosis is usually 3 to 5 cm. 
above the mucocutaneous line, firm, usually 
lacking in resiliency, painful to dilatation 
and rarely admits the index finger. When 
the index finger can be passed beyond the 
first stricture, there is frequently a second 
one 2 to 3 cm. above the first. The fistu- 
las, when associated, are generally multiple, 
densely indurated and discharge a thin, 
white pus. Their tortuosity prohibits prob- 
ing, but when this can be done, the probe 
passes almost parallel to the rectum and 
internal openings cannot be demonstrated. 
This is compatible with the autopsy find- 
ings, wherein one notes that the fistulas 
frequently arise from suppurating peri- 
rectal nodes. In this sense, these tracts 
constitute sinuses rather than fistulas. 
In many cases the sinuses have been 
established surgically by incising perianal 
abscesses. Of more value than rectal 
examination at times is a thorough vaginal 
examination. By this route on palpation 
of the posterior vaginal wall one feels a 
distinctly indurated, tubular, somewhat 
irregular mass. On some occasions the peri- 
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rectal lymphadenopathy can be found as 
firm, nodular masses about the rectum. 
These vaginal findings constitute rather 
definite evidence that one is dealing with 
rectal lymphogranuloma. In the advanced 
case, fistulas are numerous, the perianal 
skin extensively involved with sinuses, and 
the entire perineum is an incubator of 
infection. The simpler case of a single, 
isolated fistula in the younger individuals, 
without stenosis and without much skin 
involvement, may or may not belong to 
this syndrome, but the positive Frei reac- 
tion places them in this category. Should 
stenosis develop in these cases, the evidence 
will be convincing. 

Those cases which had colostomies have 
been explored abdominally. Here, one con- 
firms the dense, tubular, rectal stenosis, 
usually 8 to 12 cm. long, and finds lymph- 
adenopathy along the rectum extending as 
high as the rectosigmoidal junction. One 
case presented a brawny induration of the 
mesosigmoid, 3 cm. thick, in which firm 
lymph nodes could be palpated. This case 
subsequently drained pus around the 
colostomy for five months and now presents 
an indurated stenosis in the proximal 
ostium of the double barrel colostomy. In 
none of the cases explored abdominally has 
the writer noted the frequently alluded to 
involvement of the iliac nodes, but there 
have been too few colostomies to draw any 
conclusions. 

In summary, one is probably justified in 
stating that the diagnosis is easily made by 
examination and palpation alone. Recently 
a case was presented with intestinal ob- 
struction due to rectal stenosis in which 
the stricture could not be reached easily 
with the index finger, nor was there any 
perirectal induration. The patient was a 
thirty-eight year old Negress, the Frei test 
was positive, and the diagnosis, therefore, 
was lymphogranuloma. The case was so 
unlike the almost constant picture that the 
writer doubted its etiology. Investigation 
of the records at another hospital where the 
patient had a laparotomy revealed that she 
was operated for salpingitis and ovarian 
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cyst, during which procedure the rectum 
had been torn and repaired, resulting in a 
high stricture. 

The treatment of the syndrome is very 
unsatisfactory. Chemotherapy and antigen 
therapy, which have been reviewed by 
Cole, have been of no value in alleviating 
the rectitis and stenosis. When one ap- 
preciates that the process is the end stage 
of an inflammation, it is not surprising that 
medical therapy is of little value. Even as 
the majority of inguinal cases in the male 
usually subside without any especial ther- 
apy, so the rectal cases ultimately come to 
rest. Then, it is not a problem in stenosis, 
but how severe the stenosis. When the 
stenosis produces marked symptoms, some 
type of surgical assistance is necessary. 
Surgical management in these cases has 
been as follows: 


No manipulative therapy........... 26 
23 
Colostomy, later closed............. I 
Colostomy, not closed.............. 5 
Colostomy and rectal resection... .. . I 
Fistulectomy only..................- 4 


Radical vulvectomy with colostomy.. 2 


The untreated cases have almost all re- 
turned to the dispensary and have been 
examined from time to time, showing no 
significant change in the diameter of the 
stricture. Most of these strictures will 
admit the index finger, and the patients 
are relatively symptomless and content. 
The ones in whom dilatations have been 
and are being conducted possess narrower 
strictures, and caution must be used in 
dilating these almost brittle strictures. 
Seven of the cases were dilated under 
anesthesia, 2 of which died within forty- 
eight hours after dilatation, developing 
immediate hyperpyrexia and fulminating 
illness. Autopsy on one of these cases 
presented a mucoperitoneal fissure with 
minimal local pelvic peritonitis. Numerous 
cases have shown febrile reactions after 
even gentle dilatation, and occasionally it 
has been necessary to desist in the therapy. 
An occasional stenosis seems to yield under 
dilation therapy, but the majority do not 
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present any gratifying response. Dilatation 
is only palliative therapy and should be 
very gentle. 

Colostomy was performed in 9 cases 
with advanced stricture, believing that 
with the fecal stream diverted, the inflam- 
mation might subside and permit satis- 
factory dilatation of the stricture and 
subsequent closure of the colosotmy. The 
colostomy was closed in but one case, a 
male, who spent most of his time in prisons 
and has not been seen since. Three of the 
colostomy cases have died, two weeks, six 
months, and nine months respectively after 
colostomy. A fourth case had such profuse 
discharge from the rectum combined with 
prolapse of the mucosa that she requested 
surgical relief. A perineal resection of the 
distal 15 cm. of rectum was done, healing 
by granulation was uneventful, and this 
patient is entirely satisfied. The remaining 
4 patients with colostomy are being fol- 
lowed and it appears very improbable that 
their colostomies may ever be closed, nor 
can these patients accrue any additional 
comfort from a rectal resection. There is 
minimal discharge and discomfort from the 
stricture once the rectal stream has been 
shunted. 

Fistulas have been excised in 4 cases 
which showed no definite stenosis within 
the rectum. Healing simulated that usually 
seen in fistulectomy, and these cases are 
being followed now relative to future 
developments. The 2 cases in whom radical 
vulvectomy were done presented massive, 
granulomatous infection over the vulva 
and perineum with legion sinuses. The 
operation is a devastating resection of the 
skin, leaving a huge area to heal by granula- 
tion and epithelization, but after many 
months one is surprised to see the final 
result. These patients will have colostomies. 
One is well and happy; no trace of the other 
can be found, although she was entirely 
well when seen one year ago. 

It should be obvious that the experiences 
in this hospital have not developed any 
startling therapy for this syndrome. Four 
years ago the problem was approached 
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aggressively. Each burst of enthusiasm has 
been smothered by facts and results, and 
the policy of aggression has been succeeded 
by gentle acquiescence to palliation and 
comfort of the patient. Seven of the pa- 
tients are dead, only one of whom died of 
some other inciting factor than the rectal 
stricture. The most recent death happens 
to have been the first case in whom rectal 
stricture due to lymphogranuloma was 
diagnosed in this hospital. It was included 
in DeWolf’s report of September, 1932, and 
was probably one of the pioneer cases. She 
entered the hospital last month with 
advanced intestinal obstruction and suc- 
cumbed before therapy could be judi- 
ciously instituted. Autopsy permission was 
not obtained. 


SUMMARY 


Sixty-two cases of anorectal syndrome 
of lymphogranuloma have been observed. 
A few conclusions seem justified. 

1. The anorectal syndrome of lympho- 
granuloma is probably a specific entity. 

2. The clinical picture possesses ade- 
quate character to enable a presumptive 
diagnosis. 

3. The diagnosis is confirmed by the 
Frei test, and tumor must be eliminated by 
biopsy. 

4. Pharmaceutical and antigen therapy 
are of no striking value in the treatment of 
the stricture. 

5. Surgical treatment should be con- 
servative. Dilatations should be conducted 
gently. Where colostomies are done, their 
closure should not be anticipated. Radical 
rectal resection may be justified in the 
occasional case. 

6. Syphilis, gonorrhea and chancroids 
are probably rare as causative agents in 
rectal stricture. 
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GRANULOMA VENEREUM AND LYMPHOPATHIA 
VENEREUM* 


Jarratt P. RoBERTSON, M.D. AND LEE SHARP, M.D. 


Associate Urologist, Hillman and St. 


Vincent’s Hospitals 


T is unfortunate that the diseases com- 
monly known as granuloma inguinale 
and [lymphogranuloma inguinale should 

have names so similar and confusing yet 
be so dissimilar clinically and pathologi- 
cally. In neither instance is the name 
descriptive of the clinical and pathological 
picture, leading one to believe that the 
different phases of the same disease are 
being described or that different terms are 
being applied to the same condition. 

The term “granuloma inguinale” con- 
veys the impression that the inguinale 
region is covered with granulating tissue. 
In our experience the primary lesion, with 
two exceptions, has been located on the 
external genitalia and has remained there 
in 80 per cent of the cases. In the remaining 
20 per cent, the inguinal region has been 
involved usually as a result of a direct 
extension of the disease from the external 
genitalia (Fig. 1). In the latter cases the 
perineal and anal regions were involved. 

We feel that the cases we have treated 
were venereal in origin, accounting for the 
predominance of the lesions on the external 
genitalia. We would like to suggest the 
term “granuloma venereum” for “granu- 
loma inguinale”’ as it is less confusing and 
more descriptive of the pathology present. 

The term “lymphogranuloma ingui- 
nale”’ is also confusing, and not descriptive 
of the clinical and pathological picture. 
From it one gains the impression that the 
inguinal lymph nodes have been converted 
into granulating tissue. This is incorrect 
and misleading. In the male and female the 
primary lesion occurs on the external 
genitalia. In the secondary stage of the 
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disease in the male, the inguinal lymph 
nodes are involved, but frequently do not 
progress to the stage of suppuration. In the 
female,.due to the location of the primary 
lesion the anorectal glands which lie be- 
tween the vagina and rectum are usually 
involved and only occasionally do those in 
the inguinal region become infected. In 
the female the lymph drainage from the 
perineum, the posterior portion of the ex- 
ternal genitalia and vagina is toward the 
rectal and not the inguinal region. We feel 
that the term “Iymphopathia venereum,”! 
as has been previously suggested, should 
be substituted for the term “Iymphogranu- 
loma inguinale.” 

With these changes the names will be- 
come less confusing and the diseases better 
understood. 


GRANULOMA VENEREUM 


Granuloma venereum was considered 
originally a tropical disease and fifteen to 
twenty years ago cases were recognized in 
southern seaport towns. In 1920 Symmers? 
reported the first case from Bellevue 
Hospital. During the past few years added 
interest and study of the disease have shown 
it to be endemic and becoming generalized 
geographically over the United States. It 
flourishes in the strata of society where 
soap and water, and straight laced morals 
are not considered a necessity of life. The 
unrest, the breaking of homes, and the 
large floating population that has resulted 
from the depression will show an increased 
geographic spread and probably an actual 
increase in the disease. 


* From the Urological Service, Hillman Hospital, Birmingham, Ala. 
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Fic. 1. Granuloma venereum of three years 
duration; the initial lesion is at the base of 
the left side of the penis. Note how the lesion 
rolls over the healthy skin, the absence of 
pigment in the healed suprapubic area, and 
the lesion extending down the left side of the 
scrotum to the perineum. This patient had 
received irregular treatment with tartar 
emetic. 


and many of the cases seen had never been 
outside the immediate vicinity of Birming- 
ham. One case was treated who, while 
infected with the disease, had traveled over 
a large portion of the United States. He 
admitted frequent promiscuous intercourse 
during this time. It is this type of case 
which makes it possible for the disease to 
appear in any city or hamlet regardless of 
its geographic location. 


ETIOLOGY 


Most authorities consider the incubation 
period of granuloma venereum to be 
twenty to thirty days. 

We believe the disease to be venereal in 
origin. All of our cases were in adults. With 
two exceptions the initial lesion occurred on 
the external genitalia. The disease was 
found almost exclusively in Negroes who 
admitted frequent promiscuous intercourse 


In Birmingham the disease is endemic; 
none of the cases had lived in the tropics, 
few of them had ever been to seaport towns 
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and employed no means of prophylaxis. 


in 2 instances. In the first case the lip and 


Fic. 2. Granuloma venereum of five years 
duration, involving the penis, scrotum and 
extending into the suprapubic region. 
Irregular treatment with tartar emetic was 
received. 


cheek were involved, the infection probably 
contracted through abnormal sexual prac- 
tice. Tuberculous sinuses of the maxillary 
region were secondarily infected from the 
external genitalia in the second case. 

There is some dispute as to the causative 
organism of granuloma venereum. The 
Donovan body, a gram negative, non- 
motile, encapsulated bacillus, is generally 
recognized as being the causative organism 
and was demonstrated in about 20 per cent 
of our cases. Frequently they cannot be 
found in cases which respond to the ther- 
apeutic test with fuadin or tartar emetic. 
In the others the diagnosis was confirmed 
by the rapid and complete healing when 
fuadin was administered. 


PATHOLOGY 


Granuloma venereum is a chronic disease 
which destroys the skin and subcutaneous 
tissue, spreads slowly by continuity and 
contact, but does not involve the lymph 


Extensive lesions were observed on the face 
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nodes and deeper structures. Without 
treatment it may spread from the external 
genitalia to the thighs and perineum. In the 
cases where the inguinal regions were 
involved it frequently had spread by direct 
extension (Fig. 1). In our experience the 
inguinal region has not been an area espe- 
cially susceptible to the disease. 

Due to the low mentality of our patients 
and the frequency with which they prac- 
ticed promiscuous intercourse we were un- 
able to collect any reliable data concerning 
the incubation period and character of the 
primary lesion. 

The disease begins probably as a papule 
or pustule that breaks into an open ulcer 
which has a raw, beefy-red, slightly raised 
appearance and fails to heal under local 
treatment. Many small islands of epitheli- 
um can be seen on the rawareas of the larger 
lesions if examined with a magnifying lens, 
becoming very prominent when treatment 
is instituted. The circumference of the lesion 
tends to roll over the healthy skin (Fig. 1). 
The lesion extends rapidly when moist 
surfaces come into Intimate contact with 
one another (Figs. 2 and 3). There is a 
characteristic foul, sour, offensive odor and 
a watery discharge from the larger lesions 
is almost diagnostic. 


SYMPTOMS 


The lesion is relatively painless but there 
is an itching and burning of the area, 
usually relieved in twenty-four to forty- 
eight hours following the first dose of 
fuadin. The lesions that extend into the 
inguinal, perineal and rectal regions are, at 
times, painful and incapacitating. In 4 
cases the lesions were so extensive that the 
patients were bedridden. There is a slight 
systemic reaction in advanced cases accom- 
panied by a low grade septic temperature, 
a moderate degree of anemia, loss of 
weight, malaise and general weakness. 

In 2 extensive cases involving the penis, 
scrotum, perineal and inguinal regions, the 
scrotum was enlarged to several times its 
normal size. In these cases no vestige of the 
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penis could be discovered, the urine seem- 
ing to be voided from the scrotum. Both 
patients were positive that the penis had 
not been destroyed but could not explain 
its’ disappearance. A pseudoelephantiasis 
of the scrotum had developed from the 
prolonged ulceration and poor lymph 
drainage. The indurated scrotum and area 
around the base of the penis became hyper- 
trophied while the penis remained station- 
ary. In this way the penis had invaginated 
into the scrotum. Following treatment the 
penis in each instance could be palpated 
in the scrotum, in the first case being 
returned to its normal site by a plastic 
operation. The other patient died of pella- 
gra before the treatment was completed. 

In doing plastic operations it must be 
remembered that the scar tissue which 
replaces the normal tissue in healing is very 
dense, non-elastic and avascular. The 
pedicle of the skin flap must be larger than 
that required by normal skin if sloughing is 
to be prevented. 


DIAGNOSIS 


The diagnosis of granuloma venereum is 
made from the history, the appearance of 
the lesion and its failure to heal under local 
treatment. It is confirmed by the finding of 
Donovan bodies or the rapid healing of the 
lesion under fuadin or tartar emetic 
therapy. We were able to demonstrate the 
Donovan bodies in only about 20 per cent 
of our cases, in the remaining 80 per cent 
the diagnosis was confirmed by the rapid 
healing that followed the administration of 
fuadin. 

All lesions which resemble those of 
granuloma venereum should be examined 
for Donovan bodies, found in scrapings 
taken from the skin edges of a biopsy 
specimen that includes the epithelium and 
raw surface. The specimen is stained with 
Wright’s or Giemsa’s stain and the Dono- 
van bodies are found in the epithelial cells. 
The lesions may be confused with carci- 
noma, tuberculosis of the skin, chancroid, 
syphilis, mycotic ulcers and chronic non- 
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specific ulcers. Scrapings, a biopsy and a 
Wassermann should be taken on all these 
cases. Chancroid is easily eliminated by the 


Fic. 3. Same case as Figure 2. View of the under side 
of the scrotum and perineum. Note absence of 
pigment in the healed area on the posterior side 
of the scrotum. 


history, appearance of the lesion and the 
specific skin reaction of Ito-Reenstierna. It 
is painful, spreads rapidly, undermines the 
skin edges and is destructive of the skin and 
deeper structures. Malignancy is eliminated 


by the history, physical findings and 
biopsy. It is to be remembered that any 
combination of these infections may occur 
in the same individual. 

Any lesion that resembles granuloma 
venereum, even if negative for Donovan 
bodies, should be given a trial with fuadin, 
provided all other causes have been 
eliminated. If it is granuloma venereum a 
definite and distinct improvement will be 
noted in seven to ten days. 


TREATMENT 


In the treatment of granuloma venereum, 
fuadin has given results far superior to 
those obtained with tartar emetic and evi- 
dence of toxicity has not been noticed. 
When employed the lesions healed 40 per 
cent quicker than when tartar emetic was 
used. All lesions have healed rapidly and 
completely and relapses have been reduced 
to a minimum. The intramuscular injection 
of fuadin simplifies its administration. 
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The disadvantages of tartar emetic are 
its toxicity, relapses are frequent and com- 
plete healing at times does not occur. It can 


Fic. 4. Bilateral lymphopathia venereum. Left side 
shows glistening purple color that develops when 
glands become attached to the skin. Frei test was 
positive. 


only be administered by the intravenous 
route. The latter probably increases its 
toxicity and decreases its efficiency because 
of the rapid absorbtion and elimination. 
When tartar emetic is employed in exten- 
sive lesions, they often heal until a small 
area remains which refuses to heal. Since 
employing fuadin this has not occurred. 

In the literature accompanying fuadin 
and also in several articles concerning its 
use, is outlined what is described as a treat- 
ment. This consists of giving about 40 c.c. 
of the drug over a period of sixteen to 
eighteen days. This is unfortunate, because 
the treatment of the disease must be 
individualized. It is logical that it will 
require more of the drug to heal an ulcer six 
inches square than one an inch square. The 
drug should be administered until healing 
is complete regardless of the amount used 
unless toxic symptoms develop. 

Fuadin is given deep into the gluteal 
muscles three times a week, the first dose 
being 1.5 c.c., the second 3 c.c., and the 
third 5 c.c., which is then administered two 
or three times a week depending upon the 
size of the lesion and the rapidity with 
which it heals. Following healing the drug 
is given once a week and then every four- 
teen days for several weeks to prevent 
relapse. With the use of fuadin in this way 
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all lesions have healed and relapses have 
not occurred. 

Twenty-four to forty-eight hours follow- 
ing the first dose of fuadin the itching and 
burning will have begun to disappear. In 
seven to ten days the raw surface will have 
assumed a healthy appearance and the 
watery discharge decreased, or a mistake 
in diagnosis has been made. The pinpoint 
areas of epithelium which are present in the 
larger lesions will be noted to be increasing 
in size and the epithelium to be rapidly 
closing in from the edges. These areas of 
epithelium act as pinch grafts and greatly 
reduce the healing time. Skin grafting 
could probably be employed but healing 
has always been so rapid that it has not 
been necessary. 

The use of warm potassium permanga- 
nate (1:8000) soaks will reduce the offensive 
odor, make the patient more comfortable 
and does not seem to interfere with 
healing. 

The new skin is always white, the 
absence of pigment making this very 
noticeable in the Negro (Fig. 3). 


LYMPHOPATHIA VENEREUM 


Lymphopathia venereum, is an acute, 
subacute or chronic adenitis, of venereal 
origin (Fig. 4). 

It was originally considered a tropical or 
subtropical disease, but is now known to be 
endemic throughout most of the civilized 
world. Approximately three-quarters of a 
century ago the disease was recognized and 
described then as tropical or climatic bubo. 
Elephantiasis vulva, pseudoelephantiasis of 
the penis and scrotum, lupus vulva, 
inflammatory stricture of the rectum, non- 
venereal bubo, strumous bubo, non-specific 
bubo, rectal stricture of unknown origin, 
genitoanorectal syndrome, malignant bubo, 
etc., are now known to be identical with or 
different phases of lymphopathia venereum. 


ETIOLOGY 


The causative organism of lymphopathia 
venereum is accepted as being a filterable 
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virus. It is a contagious disease acquired 
venerally, that originally occurred in tropi- 
cal and subtropical countries. It can be 
transmitted to several of the lower animals 
by way of subdural injections and produces 
in them an encephalitis. Levaditi, Marie 
and Lépine,* after passing the disease 
several times through apes, have success- 
fully transmitted it to paralytic patients by 
preputial inoculations. The lymph node 
involvement in these cases corresponded 
with the typical case as seen in man. 


PATHOLOGY 


Lymphopathia venereum is a disease of 
the lymph channels and nodes. In the 
advanced case the nodes are firmly bound 
together and adherent to the skin, micro- 
scopically showing multiple white areas 
that are abscesses. The histological picture 
has been recorded in detail by Nicolas and 
Favie, and Hellerstrom. It is not diag- 
nostic and is easily confused with tuber- 
culosis, syphilis and other infections of 
the lymph nodes, probably resembling 
closest tuberculosis. 


SYMPTOMS 


In the male the primary lesion is usually 
situated in or near the coronary sulcus, but 
may be on the shaft of the penis or within 
the urethra. It is a small, non-inflamed, 
painless ulcer that is often unnoticed. 
Clinically it resembles a cross between a 
herpes preputialis and a chancre, being 
more crater-like and less painful than a 
herpes, smaller and not as indurated as a 
chancre. We have obtained repeated nega- 
tive examinations for Treponema pallida 
and watched the primary lesion heal with- 
out treatment only to have the patient 
return in two to five weeks with an inguinal 
adenitis. Due to the low mentality of the 
patients and the frequency of promiscuous 
copulation we were unable to make ac- 
curate observations as to the incubation 
period in the different phases of the 
disease. We believe the primary ulcer ap- 
pears seven to twenty-five days following 
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the infecting coitus and that two to five 
weeks following the primary lesion the 
lymph nodes begin to enlarge. Only a few 
females were treated and definite conclu- 
sions as to the onset, symptoms and prog- 
ress of the rectal involvment could not be 
formed. 

The secondary lesion in the male mani- 
fests itself by enlargement of the inguinal, 
and at times, the iliac lymph nodes. The 
adenitis is usually unilateral but may be 
bilateral. If bilateral one side appears be- 
fore the other. In one case there was a 
continuous chain of infected lymph nodes 
that extended across the suprapubic region. 
At first the glands are only slightly painful 
and increase but little in size. Five to ten 
days following their appearance they vary 
3 to 10 cm. in diameter, are painful and 
incapacitating, soon becoming firmly bound 
together and attached to the skin and 
underlying fascia, the skin developing 
glistening purple color and has the appear- 
ance of having been waxed and polished 
(Fig. 4). If treatment is not instituted 
suppuration with multiple sinus formation 
ensues which exudes a thick yellow pus for 
several weeks. The French writers believe 
that involvment of the iliac glands, noted 
as a mass above and behind Poupart’s liga- 
ment, is pathognomonic of lymphopathia 
venereum. In the early stages of the adenitis 
the patient often presents the picture of an 
acute infection, complains of a general 
malaise and fever varying from 100 to 
104°F., and may be confined to bed. In the 
female, infection of the anorectal glands 
between the vagina and rectum may result 
in tenderness in the lower quadrants of 
the abdomen that simulates an acute 
salpingitis. 


DIAGNOSIS 


A unilateral or bilateral inguinal adenitis 
without a local lesion to justify its existence 
suggest lymphopathia venereum. The pa- 
tient after a period varying from seven to 
twenty-five days following the infecting 
intercourse notices the appearance of the 
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primary lesion. It is a small shallow painless 
ulcer which is transitory and frequently 
passes unnoticed and if discovered may not 


Fic. 5. Same case as Figure 4; positive Frei test. 
Commercial antigen always gives more marked 
reaction than antigen prepared in a hospital 
laboratory. Note the absence of reaction where 
saline was injected. 


be considered of importance until the 
secondary or adenitis stage appears, two to 
five weeks following the primary ulcer. In 
1925 Frei produced an antigen for diag- 
nostic purposes, to date proving to be the 
most important advance made in the study 
of the disease. An accurate diagnosis can 
only be made if the Frei test is positive 
(Fig. 5). At the onset of the disease the test 
may be negative but will become positive 
before the adenitis subsides. In the differ- 
ential diagnosis, bubo due to the Ducrey 
bacillus, syphilitic bubo, gonorrheal bubo, 
adenitis due to non-specific infections, 
Hodgkin’s disease, tuberculous adenitis and 
malignant metastases must be eliminated. 
Any combination of these diseases may 
exist with lymphopathia venereum. Of 
these, chancroidal bubo probably presents 
the nearest clinical picture to lymphopathia 
venereum. The chancroidal bubo develops 
earlier but is more destructive of tissue and 
produces greater pain. It suppurates into 
one large cavity which is filled with liquid 
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pus. If it ruptures, a large painful ulcer 
develops that has a foul odor and Ducrey 
bacillus can be recovered from the pus. In 
addition the Ito-Reenstierna skin reaction 
is positive only in chancroid. In syphilis the 
adenitis is generalized, the glands are hard, 
discrete and do not suppurate. The primary 
lesion is of longer duration and, if seen 
early, the dark field will be positive. Posi- 
tive serological findings usually accompany 
the generalized adenitis. If the condition 
clinically resembles lymphopathia vener- 
eum, positive serological findings should 
not prevent a diagnosis of lymphopathia 
venereum being made, if the Frei test is 
positive. If the adenitis is genorrheal in 
origin, the urethral smear will be positive 
for gram negative intracellular diplococci. 
A non-specific adenitis is accompanied by a 
balanitis or an infected area drained by the 
iliac or inguinal lymph nodes. In Hodgkin’s 
disease the glands are hard and painless and 
the cervical and axillary regions are usually 
involved. The blood picture and a section 
of the gland confirms the diagnosis. 

Tuberculous adenitis is a chronic adenitis 
with sinus formation. The systemic symp- 
toms, x-ray findings, evidence of tuber- 
culosis in other areas, a positive Mantoux 
and biopsy confirm the diagnosis of 
tuberculosis. 

Metastasis is diagnosed by the biopsy 
and there being or having been present a 
malignant process. In the female the 
secondary stage of lymphopathia venereum 
usually results in stricture of the rectum 
and at times elephantiasis of the vulva. 
Our experience with this type of case has 
been limited, as the majority of the patients 
seen were males. The primary lesion in the 
female usually occurs on the posterior por- 
tion of the labia or vagina. As the lymph 
drainage for this area is posterior to the 
anorectal glands between the rectum and 
vagina, involvement of these glands results 
in scar tissue and stricture of the rectum, 
generally located 3 to 10 cm. from the anus. 
Elephantiasis of the vulva is due to block- 
age of lymph channels. Infection of the 
inguinal glands may occur in the female. 
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Recently we saw a prostitute complaining 
of pain, general malaise and elevation of 
temperature with bilateral inguinal adenitis 
and a strongly positive Frei test. The 
systemic reaction was sufficient to require 
hospitalization. 


PREPARATION OF ANTIGEN 


In 1925 Frei reported a specific intra- 
dermal test for lymphopathia venereum. 
The antigen for this test is now prepared 
commercially but can easily be made in any 
laboratory (Fig. 5). The donor for the pus 
must be free of tuberculosis, syphilis and 
chancroid and have a positive Frei test. 
The pus is aspirated from one of the sup- 
purating glands that has not reached the 
stage of sinus formation. Only 1 or 2 c.c. 
of pus can usually be obtained and it 
should be free of blood. It is diluted five to 
ten times with sterile saline, the dilution 
depending upon the thickness of the pus. 
The mixture is sterilized at 60° for two 
hours and the next day for one hour. It is 
then tested on a known case of lympho- 
pathia venereum but not the case from 
which the pus was obtained. If it gives a 
positive reaction in a known case and a 
negative reaction in a normal individual, 
then it is a satisfactory antigen. It should 
be tested at intervals on known cases to be 
sure it has not become inert. The technique 
of the test is similar to the intradermal 
tuberculin test, (Fig. 5), 0.1 c.c. of the 
antigen being inject intradermally on the 
ventral surface of the forearm and 2 inches 
from it a control wheal is raised using 0.1 
c.c. normal saline. In twenty-four to 
seventy-two hours a positive test shows a 
red, raised papule 0.5 to 2 cm. in diameter, 
while only a needle puncture marks the 
control area. If the test is negative no 
reaction will have occurred. A positive test 
persist seven to ten days and if strongly 
positive the center may become necrotic. 
Early in the disease the test may be nega- 
tive but will become positive before the 
adenitis subsides. If the case is clinically 
one of lymphopathia venereum the test 
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should be repeated at weekly intervals 
until a positive result is obtained or until 
the adenitis subsides. A positive reaction 
probably persists through life. 


TREATMENT 


The ideal treatment in lymphopathia 
venereum should produce an early decrease 
in the pain, tenderness and enlargement of 
the lymph nodes and prevent them from 
progressing to the stage of suppuration. If 
suppuration has already occurred, it should 
produce a decrease in the discharge and 
complete healing of the sinus tracts. Fuadin 
approaches these requirements more closely 
than any form of treatment we have tried. 
We did not use it during the primary or 
ulcer stage because a positive diagnosis 
could not be made at this time. 

Numerous types of therapy has been 
advocated for the treatment of lympho- 
pathia venereum. The following are some of 
the more popular types: Total extirpation 
of the glands, 1 incision and drainage after 
suppuration occurs, high voltage roentgen 
therapy, foreign protein therapy of various 
types, the intravenous use of Frei antigen, 
potassium iodide, emetin, mercury, arsenic 
and tartar emetic. The majority of authors 
prefer tartar emetic. The multiplicity of 
treatments is proof of their inefficiency. 
Our best results have been obtained with 
the intramuscular use of Fuadin. Coutts 
and Bianchi,‘ of the Medical department 
of Chile University, report favorably con- 
cerning its use. This was the only report we 
were able to find pertaining to the use of 
fuadin in lymphopathia venereum. Fuadin 
gave excellent results in 75 to 80 per cent of 
our cases, producing a marked decrease in 
the duration and symptoms of the second- 
ary stage. In six to eight days the glands 
begin to diminish in size and become less 
painful, suppuration is prevented, a hard 
bubo results that reduces in size and later 
disappears. If used in the suppurating stage 
with sinus formation there is an early 
lessening of drainage and healing of the 
sinus tracts occurs in a few treatments. Its 
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use in stricture of the rectum and elephan- 
tiasis of the external genitalia was too 
limited to draw any accurate conclusions. 
Where the disease has advanced to this 
stage little, if any, improvement will follow 
any form of drug therapy. The develop- 
ment of the adenitis with suppuration and 
sinus formation was observed in patients 
receiving active antisyphilitic treatment. 
These lesions healed rapidly and completely 
when the antisyphilitic treatment was dis- 
continued and fuadin administered. 

The following technique is employed 
in treating lymphopathia venereum with 
fuadin. Five c.c. of fuadin is injected deep 
into the gluteal muscles twice a week, the 
number of injections required depending 
upon the stage of the disease when treat- 
ment is begun and the rapidity with which 
healing occurs. The average patient re- 
ceived from eight to fifteen injections. 
Occasionally a recurrence of the adenitis 
was noted when the drug was withdrawn 
too early. In our clinic fuadin has proved to 
be non-toxic and it is now administered 
until all possibility of recurrence has 
passed. Reinfection has not been noted and 
probably a life immunity is developed. 

The primary lesion is transitory and self 
healing, few cases were seen until the 
secondary stage of the disease developed. 
It was impossible to draw any conclusions 
regarding the use of fuadin in the primary 
stage as an accurate diagnosis could not be 
made at this time. We were unable to 
determine if its use would prevent the 
secondary adenitis or hasten healing of the 
primary ulcer. 


CONCLUSIONS 


The prognosis as to life in both diseases 
is good. Death did not occur primarily from 
either granuloma venereum or lympho- 
pathia venereum. The diseases are in- 
capacitating if treatment is not begun 
early. Three years ago when the present 
Urological Out Patient Department of the 
Hillman Hospital was opened, granuloma 
venereum was frequently seen. With inten- 
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sive treatment the frequency of the disease 
decreased and during the past six months 
there has not been a single admission. 
Either we are diagnosing lymphopathia 
venereum more frequently or the disease is 
on the increase, because the number of 
cases with a positive Frei test under treat- 
ment is constantly increasing. 

From this we have concluded that 
lymphopathia venereum is more con- 
tagious and easier transmitted than granu- 
loma venereum. In cities where reinfection 
from the frequent entrance of infected 
cases does not occur, granuloma venereum 
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can be eradicated. These conclusions were 
drawn from treating approximately 50 
cases granuloma venereum and 200 cases 
lymphopathia venereum. 


REFERENCES 


1. HorrmMan, EuGene F. Lymphopathia venereum or 
lymphogranuloma inguinale. Urol. and Cutan. 
Rev., 37: 786, 1933- 

2. Symmers, Douctas. Granuloma inguinale in the 
United States. J. A. M. A., 74: 1304 (May) 1920. 

3- Cote, H. N. Lymphogranuloma inguinale, the 
fourth venereal disease. J. A. M. A., 101: 1096 
(Sept.) 1933. 

4. Coutts, W. E. and Biancm, T. B. Lymphogranu- 
lomatosis venerea and its clinical syndromes. 


Urol. and Cutan. Rev., 38: 269 (April) 1934. 


REFERENCES OF DR. LAZZARI* 


3. Frei, W. and Kopret, A. Ulcus vulvae chronicum 
elephantiasicum (Esthioméne) und sogenanntes 
Syphiléme Anorectal als Folgeerscheinungen 
der Lymphogranulomatosis inguinalis. Alin. 
Webnscbr., 7: 2331, 1928. 

4. Bartuets, C. and Biperstern, H. Zur Aetilogie 
der entzuendlichen Rektumstrikturen, Lympho- 
granuloma inguinale als Grundkrankheit. Beitr. 
z. klin. Chir., 152: 161, 1931. 

. Jersitp, O. Ethiologie du soi-disant syphilome 
anorectal eclairée par les intradermoreactions. 
Ann. de dermat. et sypb., 1: 590, 1930. 

6. Cote, H. N. Lymphogranuloma inguinale. J. A. 
M. A., 101: 1069 (Sept.) 1933. 

>. Srannus, H. S. A Sixth Venereal Disease. London, 
Bailliere, Tindall & Cox, 1933. 

8. Srannus, H. S. Poradenolymphitis. Trop. Dis. 
Bull., 31: 437, 1934- 

9. Cormia, F. E. Review of literature on lympho- 
granuloma inguinale. Urol. and Cutan. Rev., 
38: 789 (Nov.) 1934. 

10. De Grecoria, E. Aportaciones sobre 21 cases de 
estenosis rectal. Prog. de la clin., Madrid, 21: 
764, 1933- 

11. Martin, C. F. Stricture of the rectum. J. A. M. A., 
101: 1550, 1933. 

12. Coutts, W. E., Herrara, J. M. and Perroni, 
F. L. Lymphogranulomatosis venerea. Am. Jour. 
Surg., 21: 96, 1933. 

13. Coutts, W. E. Genito-anorectal lymphogranuloma 
in the male. Ann. Surg., 99: 188, 1934. 

14. SENEQUE, J. Maladie de Nicolas-Favre et retre- 
cissements du rectum. Presse Med., Paris, 42: 
376, 1934. 

15. Petersen, L. Surg., Gynec. and Obst. Int. Absitr., 
223 (March) 1934. 

16. CLarrMont, P, Lymphogranulomatosis inguinale. 
Der. Chirurg., 6: 473 (July) 1934. 

17. GaTELLIER, J. and Weiss, A. Pathogenesis and 
therapy of proliferating and stenosing proctitis. 
Jour. de Chir., 44: 554 (Oct.) 1934. 

18. Weexs, A. Subacute lymphogranuloma. Arch. 
Surg., 29: 628, 1934. 

19. Darton, J. E. Lymphogranulomatosis inguinalis. 
Jour. Indian Med. Assn., 27: 158 (Apr.) 1934. 


* Continued from p. 321. 


20. Attey, R. C., Lymphopathia venerea involving 
the rectum. Kentucky Med. Jour., 32: 250 (May) 
1934 

21. Autey, R. C. Rectal stricture: relation to lympho- 
pathia venerea. Tr. Am. Proct. Soc., 35: 150, 
1934. 

22. Hur, M. R. Frei antigen reactions in benign 
rectal strictures. Tr. Am. Proct. Soc., 35: 163, 
1934. 

23. Bioom, D. Strictures of rectum due to lympho- 
granuloma inguinale. Surg. Gynec. and Obst., 
58: 827, 1934. 

24. Lee, H. and Stratey, R. W. Inflammatory stric- 
tures of the rectum and their relation to lympho- 
granuloma inguinale. Ann. Surg., 100: 486, 1934. 

25. Rainey, W. and Cote, W. H. Relation of lympho- 
granuloma inguinale to stricture of the rectum. 
Arch. Surg., 30: 820 (May) 1935. 

26. Wein, M. Pertstein, M., and Neman, B. Lymph- 
ogranuloma in its relation to stricture of rectum. 
Arch. Path., 19: 331, 1935- 

27. Howarp, M. E. and Srrauss, M. J. Lympho- 
granuloma inguinale. New England Jour. Med., 
212: 323, 1935. 

28. Girrin, L. A. Paradenolymphitis. New Eng. Jour. 
Med., 212: 1209, 1935. 

29. VANDERVEER, J. B., Cormia, J. E. and ULLEry, 
J. C. Lymphopathia venereum and its relation 
to rectal stricture. Am. Jour. Med. Sc., 190: 178 
(Aug.) 1935. 

30. ARAVANTINOS, A. New clinical form of Nicolas- 
Favre disease. Presse Med., 43: 1918 (Nov.) 
1935: 

31. PenNnoyer, G. Benign stricture of the rectum. Am. 
Jour. Surg., 31: 127 (Jan.) 1936. 

32. LicnteNsTeEIN, L. Rectal stricture: a Clinical 
analysis of 58 cases. Am. Jour. Surg., 31: 111 
(Jan.) 1936. 

33. Licctone, W. T. Adenocarcinoma as a late com- 
plication of venereal stricture of rectum, Am. 
Jour. Surg., 31: 551 (March) 1936. 

34. Strauss, M. J. and Howarp, M. E. The Frei test 
for lymphogranuloma inguinale. J. A. M. A., 
106: 517 (Feb.) 1936. 


SURVEY OF BREAST CANCER INCIDENCE IN 
NEW ENGLAND 


COVERING FIVE YEAR PERIOD, 1929 TO 1933, INCLUSIVE WITH REFERENCE TO THE 
TYPE OF MILK DISPENSED IN RESPECTIVE COMMUNITIES* 


GrorGE SANFORD M.D. 


Surgeon to Lucy Hastings Hospital 


MANCHESTER, N. H. 


HIS breast cancer survey of the New 

England States when finished will 

completely cover two years of field 
work. Each individual case is carefully 
card indexed, tabulating such details as 
age, occupation, parturient history, family 
record as to malignancy, residence, rela- 
tive to urban or rural life, length of time 
the pathology has been known to be 
present, surgical or other treatment and 
habits regarding diet, water, sleep, exer- 
cise and the like. 

Because of the suggestion made by 
Dr. Dean Lewis at this gathering one year 
ago, each community has also been care- 
fully checked regarding the form of milk 
generally distributed, particular emphasis 
being made as to whether or not the milk 
was pasteurized or delivered raw. 

In making the survey we have secured 
the cooperation of practically every hos- 
pital in New England, general practitioners 
in both urban and rural communities, those 
doing general surgery exclusively, as well 
as the Health Boards of these six states. 

To prevent duplication we have very 
carefully double-checked the cases, segre- 
gating them into four groups; (1) those 
admitted to hospitals or seen in the 
hospital cancer clinics, (2) those seen by 
the general ‘practitioner in his office or 
private home practice, (3) those met by 
the general surgeon and (4) those regis- 
tered by the various State Health Boards. 

For differentiation between urban and 
rural communities, populations of five 
thousand have been used as the dividing 
line, five thousand or over being classified 


as urban, while below five thousand in 
population are considered as rural. 

As previously stated we have personally 
surveyed each field of effort for the purpose 
of determining definitely the source of its 
milk supply and the type of milk dispensed 
as pasteurized or raw. 

Deductions from our cards reveal some 
figures which no doubt will be of interest. 
In each state ten rural communities of 
the lowest population were selected as 
examples. 


DEDUCTIONS FROM SURVEY OF TEN 
COMMUNITIES OF THE LOWEST 
POPULATION IN EACH OF THE 

NEW ENGLAND STATES 


I. General Practitioner’s Reports. Maine. 
The ten communities ranged in population 
from 165 to 964 and there were 39 cases 
of cancer of the breast recorded during the 
five year period, 35 having always lived 
in a rural community and 4 had lived in 
urban communities and were located only 
temporarily in the smaller towns. Nine 
communities were served with raw cow’s 
milk and one community, having a popu- 
lation of 726, was served with both raw 
and pasteurized milk. Unique as it may 
seem, 22 of the 39 cases reported were 
from this small community and none had 
ever resided in urban centers. The remain- 
ing 17 cases recorded were evenly dis- 
tributed in ones and twos, with the 
exception of one community of 583 popu- 
lation reporting 4 cases. 

New Hampshire. The ten communities 
ranged in population from 200 to 1902 


* Read before the American Society for the Study of Neoplastic Diseases, Washington, D. C., September, 1935. 
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with 24 cases of breast cancer recorded. 
Of these, 23 cases had always resided in a 
rural community. One case was recorded 
as having lived her life in an urban com- 
munity but was then temporarily located 
in a rural community. 

Seven of the ten communities were 
served with raw cow’s milk and two mostly 
with raw milk. These had a population of 
1548 and 1672 respectively. The former 
community recorded one case and the 
latter 6 cases. One community of 1902 
population recorded as raw and pasteur- 
ized milk reported 5 cases over the five 
year period. The remaining communities 
recorded one or 2 cases each except one 
community that recorded 3 cases. 

Vermont. The ten communities ranged 
in population from 353 to 1001 with 27 
recorded cases of cancer of the breast; 
25 had always resided in a rural community 
and 2 in urban communities, being only 
temporarily located in the smaller towns. 

All of the communities were served with 
raw cow’s milk. One community of 621 
population recorded 11 breast cancer cases 
over the five year period. The remaining 
communities showed a distribution of one, 
2 or 3 cases. The 2 cases recorded as 
urban but temporarily located in the 
smaller town, were reported from the 
same community. 

Massachusetts. The ten communities 
ranged in population from 404 to 1800 
with 26 recorded breast cancer cases, of 
which 25 had always lived in rural com- 
munities and one case had always lived 
in an urban community but was tempo- 
rarily located in the smaller town. 

Three of the ten communities reported 
raw milk only and three mostly raw milk. 
Two communities reported both raw and 
pasteurized milk, one community reported 
mostly pasteurized milk and one com- 
munity reported pasteurized milk only. 

The highest number recorded from these 
communities was 6 cases from a community 
of 1549 population reporting mostly pas- 
teurized milk. The next highest was a 
community of 1800 recording 5 cases and 
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reporting the milk supply as mostly raw 
in contrast to the previous community 
which reported mostly pasteurized milk. 
The remaining communities recorded one, 2 
or 3 cases each in quite regular distribution. 

Rhode Island. This state recorded from 
but six rural communities ranging in 
population from 1000 to 3666 from which 
20 cases of cancer of the breast were 
recorded. Of these, 15 cases had always 
resided in rural communities, and 5 had 
always lived in urban communities and 
were but temporarily located in the smaller 
towns. 

Of the six communities recorded three 
reported raw milk only, one community 
reported largely raw milk, while two 
communities reported both raw and pas- 
teurized milk. One community recorded 
5 cases all life long rural residents in a 
community of 3666 population reporting 
both raw and pasteurized milk. One 
community of 1432 recorded 4 cases and 
reported that largely raw milk was dis- 
pensed. The remaining recorded cases were 
evenly divided into twos from the other 
communities all reporting raw milk. 

Connecticut. The ten communities 
ranged in population from 337 to 1917, 
recording 31 cases of cancer of the breast, 
29 of which had always lived in a rural 
community. Two cases had lived in urban 
communities but were temporarily located 
in a smaller town. 

Three of these communities were served 
with raw milk only, four communities 
reported mostly raw milk, two communi- 
ties reported both raw and pasteurized 
milk and one community reported mostly 
pasteurized. 

One community of 337 reporting raw 
milk only recorded 8 cases, one community 
of 1775 reporting mostly raw milk, re- 
corded 6 cases while a third community 
of 1313 reporting mostly raw milk recorded 
4 cases. The remaining communities re- 
corded one, 2 or 3 cases, respectively. It 
is unique to note that the one community 
reporting mostly pasteurized milk re- 
corded but one case. 
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DEDUCTIONS 


There are some interesting points to be 
noted in the deductions from the recorded 
breast cancer cases from the smaller com- 
munities of the six New England States. 

In Maine, one community of 726 shows 
that 3 per cent of its population had 
cancer of the breast. The ratio in this 
community was 1 to 33 of cancer of the 
breast during this five year period. This 
community reported both raw and pas- 
teurized milk. 

In New Hampshire the greatest number 
of cases reported from a single town was 
5, the population being 1902, a 0.3 per cent 
incidence and a ratio of 1 in every 380 of 
its inhabitants. This community reported 
raw and pasteurized milk. 

In Vermont one community of 621 re- 
corded 11 cases, or 1.7 per cent of its 
population or 1 in every 56 of its in- 
habitants had cancer of the breast. This 
community reported raw milk. 

In Massachusetts one community of 
1800 recorded 5 cases, or 0.3 per cent of 
its population, or 1 in every 360 of its 
inhabitants. This community reported 
mostly raw milk. 

In Rhode Island one community of 
3666 recorded 5 breast cancer cases, or 
0.13 per cent of its population showing a 
ratio of 1 in every 733 of its inhabitants. 
This community reported raw and pasteur- 
ized milk, 

In Connecticut one community of 337 
recorded 8 cases. This was 2.3 per cent 
of its population with a ratio of 1 to every 
42 of its inhabitants. This community 
reported raw milk. 

It is interesting to note that these 
smaller communities recording the highest 
rural breast cancer incidence all reported 
that raw milk was dispensed. 

Taking into consideration these highest 
rural communities collectively they show 
an average of 1.29 per cent in breast 
cancer incidence with a ratio of 1 to every 
277 inhabitants. All of these communities 
were served raw cow’s milk. 
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New England States, Separately and 
Collectively. Taking the New England 
States as a whole with the consideration 
of each of these states separately, we 
present this subject matter under three 
heads, namely: 

1. Cases Collected from General Prac- 
titioners. Maine recorded g2 cases of cancer 
of the breast, showing an incidence rate 
of 11.53 per 100,000 population. 

Dividing these cases into urban and 
rural reveals quite a contrast. The urban 
cases showed an incidence ratio of 6.32 
per 100,000 population while the rural 
cases showed an incidence ratio of 12.29 per 
100,000 population. The urban communi- 
ties reported pasteurized milk while the 
rural communities reported raw milk. 
Thus is shown an incidence ratio of just 
double in communities where raw milk 
was dispensed as compared to communities 
where pasteurized milk was dispensed. 

Taking all recorded cases from a general 
point of view 1 to every 8667 of the in- 
habitants of the state suffered with breast 
cancer. Taking the urban cases only, the 
ratio was I to every 8364 of the inhabitants 
while the rural cases showed a ratio of 
1 to every 8751 of the inhabitants. 

New Hampshire recorded 121 cases of 
cancer of the breast with an incidence rate 
of 26.02 per 100,000 population. 

Dividing these cases into urban and rural 
reveals a contrast; the urban cases showed 
an incidence ratio of 11.44 per 100,000 
population while the rural cases showed 
an incidence ratio of 15.16 per 100,000. 
Urban communities reported pasteurized 
milk while the rural communities reported 
raw milk. Thus is shown an incidence ratio 
of 24 per cent greater in communities 
where raw milk was dispensed as com- 
pared to communities where pasteurized 
milk was dispensed. 

Taking all recorded cases from a general 
point of view 1 to every 3845 of the in- 
habitants of the state suffered with cancer 
of the breast. Taking the urban cases 
only, the ratio was 1 to every 8790 of the 
inhabitants while the rural cases showed a 
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ratio of 1 to every 2286 of the inhabitants. 
This shows about four times the frequency 
among the rural population. 

Vermont recorded 81 cases of cancer 
of the breast, an incidence ratio of 22.52 per 
100,000 population. 

Dividing these cases into urban and 
rural reveals a contrast, the urban cases 
showing an incidence ratio of 20.99 per 
100,000 population while the rural cases 
showed an incidence ratio of 19.22 per 
100,000 population. It is interesting to 
note how parallel both the urban and 
rural cases run at the same time taking 
into consideration that all communities 
dispensed raw milk. Thus is shown an 
incidence ratio of but 8.4 per cent difference 
between the urban and rural communities. 

Taking all recorded cases from a general 
point of view 1 in every 4439 of the 
inhabitants of the state suffered with 
breast cancer. Taking the urban cases 
only, the ratio was 1 to every 4712 
of the inhabitants while the rural cases 
showed a ratio of 1 to every 4337 of the 
inhabitants. Note how parallel all of these 
figures run, also bearing in mind that all 
are served raw milk. 

Massachusetts recorded 119 cases of 
cancer of the breast, or an incidence ratio 
of 2.80 per 100,000 population. 

Dividing these cases into urban and 
rural reveals a very marked contrast, the 
urban cases showing an incidence ratio of 
1.24 per 100,000 population while the 
rural cases showed an incidence ratio of 
15.20 per 100,000. This contrast is very 
pronounced showing that the incidence 
ratio of the rural communities is over 
twelve times greater than that of the 
urban communities. All of the rural com- 
munities dispensed raw cow’s milk. 

Taking all recorded cases from a general 
point of view 1 in every 35,711 of the 
inhabitants of the state suffered with 
breast cancer. Taking the urban cases 
only the ratio was I in every 67,595 of 
the inhabitants while the rural cases 
showed a ratio of 1 in every 15,617 of the 
inhabitants. Note the marked contrast 
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of these three figures. The rural case ratio 
completely overshadows both the general 
and the urban deductions being four times 
that of the urban cases. 

Rhode Island recorded gt cases of 
cancer of the breast, an incidence ratio of 
13.23 per 100,000 population. 

Dividing these cases into urban and 
rural reveals a very marked contrast, the 
urban cases showing an incidence ratio of 
7.29 per 100,000 while the rural cases 
showed an incidence ratio of 45.43 per 
100,000. This contrast is very pronounced 
showing that the incidence ratio of the 
rural communities is over seven times 
greater than that of the urban communities. 
All of the rural communities dispensed 
raw cow’s milk. 

Taking all recorded cases from a general 
point of view 1 in every 7554 of the in- 
habitants of the state suffered with breast 
cancer. Taking the urban cases only, the 
ratio was one in every 9408 while the rural 
cases showed a ratio of 1 in every 5574. 
This shows practically double the number 
of rural cases as compared to the urban 
cases. 

Connecticut recorded 111 cases of cancer 
of the breast, an incidence ratio of 8.96 
per 100,000. 

Dividing these cases into urban and rural 
reveals a very marked contrast, the urban 
cases showing an incidence ratio of 1.64 
per 100,000 while the rural cases showed 
an incidence ratio of 38.43 per 100,000. 
Here the contrast is very outstanding 
showing that the incidence ratio of the 
rural communities Is over twenty-three 
times greater than that of the urban 
communities. All of the rural communities 
dispensed raw cow’s milk. 

Taking all recorded cases from a general 
point of view 1 in every 14,476 of the 
inhabitants of the state suffered with breast 
cancer. Taking the urban cases only, the 
ratio was one in every 15,657 while the 
rural cases showed a ratio of I in every 
2554. This shows nearly six times the 
number of rural cases per person as com- 
pared to the urban cases. 
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11. Cases Collected from Those Limiting 
Their Practice to General Surgery. Maine 
recorded 105 cases of cancer of the breast. 
This showed for the population entire an 
incidence rate of 13.16 per 100,000. 

Dividing these cases into urban and 
rural reveals a marked contrast. The urban 
cases showed an incidence ratio of 21.48 
per 100,000 population while the rural 
cases showed an incidence ratio of 8.12 
per 100,000 population. The urban cases 
reported pasteurized milk while the rural 
cases reported raw cow’s milk. This shows 
an incidence ratio of nearly three times as 
great in communities where pasteurized 
milk was dispensed as compared to com- 
munities where raw milk was dispensed. 

Taking all recorded cases, 1 in every 
7594 of the inhabitants of the state suf- 
fered with breast cancer. Taking the urban 
cases only, the ratio was I in every 2613 
of the inhabitants while the rural cases 
showed a ratio of 1 in every 15,369. This 
shows nearly six times the number of urban 
cases as compared to the rural cases. This 
is Just the reverse to the findings from the 
cases reported by general practitioners. 

New Hampshire recorded 26 cases of 
cancer of the breast, an incidence rate of 
5.58 per 100,000. 

Dividing these cases into urban and rural 
reveals a pronounced contrast. The urban 
cases showed an incidence ratio of 7.47 per 
100,000 while the rural cases showed an 
incidence ratio of 3.31 per 100,000. The 
urban cases reported pasteurized milk 
while the rural cases reported raw milk. 
This shows an incidence ratio of twice the 
number in the urban cases as compared 
to the rural cases. 

Taking all recorded cases 1 in every 
17,895 of the inhabitants of the state 
suffered with cancer of the breast. Taking 
the urban cases only the ratio was I in 
every 13,416, while the rural cases showed 
a ratio of 1 in every 30,053. This shows 
practically twice the number of urban 
cases as compared to the rural cases. This 
is the reverse of the findings from the cases 
recorded by the general practitioners but 
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the ratio of incidence difference is about 
50 per cent between these two sources of 
reports. 

Vermont recorded 58 cases of cancer of 
the breast, an incidence rate of 16.12 per 
100,000 population. 

Dividing these cases into urban and rural 
reveals a marked contrast. The urban cases 
showed an incidence ratio of 28.62 per 
100,000, while the rural cases showed an 
incidence ratio of 10.98 per 100,000. Both 
urban and rural communities reported raw 
cow’s milk. In this correlation the urban 
incidence ratio is practically three times 
that of the rural communities. 

Taking all recorded cases 1 in every 
6200 of the inhabitants of the state suffered 
with breast cancer. Taking the urban cases 
only, the ratio was 1 in every 3455 while 
the rural cases showed a ratio of 1 in every 
g140. This shows practically three times 
the number of urban cases per capita as 
compared to the rural cases. 

Massachusetts recorded 638 cases of 
cancer of the breast, an incidence rate of 
15.01 per 100,000. 

Dividing these cases into urban and rural 
reveals a pronounced contrast. The urban 
cases showed an incidence ratio of 14.08 per 
100,000 while the rural cases showed an 
incidence ratio of 26.60 per 100,000. Pas- 
teurized milk was reported in the urban 
communities while the rural communities 
reported raw cow’s milk. It is seen that the 
urban incidence ratio is about half that of 
the rural communities. 

Taking all recorded cases 1 in every 
6660 of the inhabitants of the state suffered 
with breast cancer. Taking the urban cases 
only, the ratio was 1 in every 5833 while 
the rural cases showed a ratio of 1 in every 
10,868. This shows practically twice the 
number urban caseskas compared to the 
rural cases. 

Rhode Island recorded 62 cases of cancer 
of the breast, an incidence rate of 9.01 per 
100,000 population. 

Dividing these cases into urban and rural 
reveals a difference much less marked than 
in the states previously recorded. The 
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urban cases showed an incidence ratio of 
9.15 per 100,000, while the rural cases 
showed an incidence ratio of 6.90 per 
100,000. Pasteurized milk was reported 
in the urban communities and raw milk 
in the rural communities. It is seen that the 
incidence ratio runs more nearly parallel 
than in the states previously recorded. 

Taking all recorded cases 1 in every 
11,088 of the inhabitants of the state 
suffered with breast cancer. Taking the 
urban cases only, the ratio was I In every 
8342 while the rural cases showed a ratio 
of 1 in every 81,759. This shows ten times 
the number of urban cases as compared 
to the rural cases. 

Connecticut recorded 292 cases of cancer 
of the breast, an incidence ratio of 18.17 per 
100,000 population. 

Dividing these cases into urban and rural 
reveals a difference less marked than in any 
of the other New England States. The ur- 
ban cases showed an incidence ratio of 
18.40 per 100,000 while the rural cases 
showed an incidence ratio of 16.60 per 
100,000. Urban communities reported pas- 
teurized milk and the rural communities 
reported raw milk. Both types of communi- 
ties run quite parallel in the incidence 
ratio. 

Taking all recorded cases 1 in every 
5503 of the inhabitants of the state suffered 
with breast cancer. Taking the urban cases 
only the ratio was I in every 5377 while the 
rural cases showed a ratio of I in every 
6422. This shows the urban and rural ratio 
per capita running quite parallel. 

111. Cases Reported by Hospitals. Maine 
hospitals recorded 83 cases of cancer of the 
breast, an incidence rate of 10.40 per 
100,000 population. 

Dividing these cases into urban and rural 
reveals a marked contrast. The urban cases 
showed an incidence ratio of 15.70 per 
100,000 while the rural cases showed an 
incidence ratio of 7.33 per 100,000. Urban 
communities reported pasteurized milk 
while the rural communities reported raw 
cow’s milk. The urban incidence ratio 
appears twice that of the rural. 
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Taking all recorded cases 1 in every 9005 
of the state suffered with breast cancer. 
Taking the urban cases only the ratio was 
1 inevery 3658 while the rural cases showed 
a ratio of I in every 17,030. This shows 
nearly five times the number of urban cases 
per capita as compared to the rural cases. 

New Hampshire hospitals recorded 109 
cases of cancer of the breast, an incidence 
ratio of 23.42 per 100,000. 

Dividing these cases into urban and 
rural reveals a nearly parallel trend. The 
urban cases showed an incidence ratio of 
24.37 per 100,000, while the rural cases 
showed an incidence ratio of 22.27 per 
100,000. Urban communities reported pas- 
teurized milk in part and rural communi- 
ties raw cow’s milk. The urban and rural 
incidence ratio runs quite parallel. 

Taking all recorded cases 1 in every 
4268 of the inhabitants of the state suffered 
with breast cancer. Taking the urban cases 
only, the ratio was 1 in every 4111 while 
the rural cases showed a ratio of 1 in every 
4475. This shows the urban and rural ratio 
running quite parallel. 

Vermont hospitals recorded 202 cases of 
cancer of the breast, an incidence ratio of 


56.17 per 100,000 population. 


Dividing these cases into urban and rural 
reveals a marked contrast. The urban cases 
showed an incidence ratio of 101.14 per 
100,000 while the rural cases showed an 
incidence ratio of 36.25 per 100,000. All 
communities reported raw cow’s milk. The 
urban incidence ratio is practically three 
times the rural. 

Taking all recorded cases 1 in every 
1780 of the inhabitants of the state suffered 
with breast cancer. Taking the urban cases 
only, the ratio was 1 in every 978 while the 
rural cases showed a ratio of 1 in every 
2665. This shows the urban cases occurred 
three times as frequently as the rural cases. 

Massachusetts hospitals recorded 1517 
cases of cancer of the breast, an incidence 
ratio of 35.69 per 100,000 population. 

Dividing these cases into urban and rural 
reveals a marked contrast. The urban cases 
showed an incidence ratio of 30.01 per 
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100,000 while the rural cases showed an 
incidence ratio of 91.20 per 100,000. Urban 
communities reported raw and pasteurized 
milk while rural communities reported raw 
cow’s milk. The ratio of rural cases was 
three times that of the urban cases. 

Taking all recorded cases 1 in every 2801 
of the inhabitants of the state suffered with 
breast cancer. Taking the urban cases only, 
the ratio was I in every 2688 while the rural 
cases showed a ratio of 1 in every 3167. 
This shows urban and rural cases running 
fairly parallel. 

Rhode Island hospitals recorded 173 
cases of cancer of the breast, an incidence 
rate of 25.16 per 100,000 population. 

Dividing these cases into urban and 
rural reveals a very marked contrast. The 
urban cases showed an incidence ratio of 
22.81 per 100,000 while the rural cases 
showed an incidence ratio of 60.05 per 
100,000. Urban communities reported raw 
and pasteurized milk while the rural 
communities reported mostly raw milk. 
The ratio of the rural cases was practically 
three times that of the urban ratio. 

Taking all recorded cases 1 in every 
3973 of the inhabitants of the state 
suffered with breast cancer. Taking the 
urban cases only, the ratio was I in every 
3008 while the rural cases showed a ratio 
of 1 in every 9433. This shows the urban 
cases to be three times the rural cases. 

Connecticut hospitals recorded 291 cases 
of cancer of the breast, an incidence rate 
of 18.10 per 100,000 population. 

Dividing these cases into urban and 
rural reveals a marked contrast. The urban 
cases showed an incidence ratio of 15.11 
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per 100,000 while the rural cases showed 
an incidence ratio of 37.48 per 100,000. 
Urban communities reported raw and 
pasteurized milk while the rural communi- 
ties reported mostly raw milk. The rural 
cases were some over twice the urban cases. 

Taking all recorded cases, 1 in every 
5522 of the inhabitants of the state suffered 
with cancer of the breast. Taking the urban 
cases only, the ratio was I in every 6519 
while the rural cases showed a ratio of 
I in every 2843. This shows the rural cases 
to be twice the urban case ratio per capita. 


SUMMARY 


A summary correlation is presented of 
the facts and figures of the incidence of 
cancer of the breast in the New England 
States gleaned from a-survey covering a 
five year period. Two years of careful 
research were required in gathering these 
statistics. 

The direct purpose of the Breast Cancer 
Survey was to determine whether or not 
the type of milk dispensed in the various 
communities had any direct bearing upon 
the incidence of this special location 
malignancy. 

The relative number of breast cancer 
cases occurring between urban and rural 
residents was also determined. 

On the whole this correlation of figures 
and facts warrants careful study with the 
end that individuals may form their own 
opinions. This survey is being continued 
and further results will be published. 

The author would welcome correspond- 
ence with those interested. 
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"CASE REPORT 


JAUNDICE ASSOCIATED WITH TOXIC GOITER* 


Jacos S. Bars, M.D. AND Henry W. Louria, M.D. 


BROOKLYN, N. Y. 


phase of thyroid disease. The study 

of the recent literature indicates that 
in thyrotoxicosis increasing attention is 
being focused on the liver. The occurrence 
of jaundice in this disease was first reported 
in 1874 by Habershon. 

Many studies of liver function tests in 
thyrotoxicosis have been reported showing 
impairment of liver functions, particularly 
in galactose tolerance. Experimental work 
on this subject has been done by Mora, 
who injected the serum of thyrotoxic pa- 
tients into white mice, thereby rendering 
the livers free from glycogen and thus more 
prone to damage. Beaver and Pemberton 
of the Mayo Clinic studied 107 autopsy 
cases of exophthalmic goiter and found 
that there are three types of lesions of 
the liver: (1) acute fatty degenerations 
with focal and central necrosis, (2) simple 
atrophy and (3) toxic cirrhosis, all probably 
interrelated conditions in pathogenetic 
sequence. Jaundice occurred in 21.7 per 
cent of these cases. They conclude that the 
lesions in the liver appear to be an integral 
part of the syndrome of exophthalmic 
goiter and are intimately related to the 
severity of the disease. | 

Thus we have briefly cited physiological, 
experimental and pathologic evidence of 
the association of hepatic changes as an 
integral part of thyrotoxicosis. 

We introduce the case report with an 
observation by Boothby, of the Mayo 
Clinic, who states that jaundice is not an 
infrequent accompaniment of the late stage 
of long continued gastrointestinal thyroid 


te case report presents an unusual 


crises, characterized by nausea, vomiting 
and diarrhea. This is the first case of its 
kind seen on the thyroid service of the 
Jewish Hospital of Brooklyn in the past 
five years. 


CASE REPORT 


A white housewife, aged thirty-nine years, 
was first admitted six years ago complaining of 
right sided abdominal pain. She was explored 
through a right rectus incision under spinal 
anesthesia. The gall bladder was negative but 
a subacutely inflamed appendix was removed 
and an umbilical hernia repaired. There was no 
thyroid enlargement at this time. 

Her second admission was eight months ago 
because of a sudden knife-like pain over the 
sternum associated with dyspnea. Both electro- 
cardiographic and cholecystographic studies 
were negative. The icteric index and the galac- 
tose tolerance were normal at this admission. 

Her third and last admission was four months 
ago complaining of loss of appetite and nausea 
of eight weeks duration, aggravation of her 
right sided abdominal pain associated with 
nausea, vomiting and diarrhea, and palpitation 
and dyspnea, of two weeks duration. Physical 
examination presented a moderately but dif- 
fusely enlarged thyroid, exophthalmos and 
auricular fibrillation. The icteric index on 
admission was 8.4 and the basal metabolism 
rate was plus 54 per cent. 

Course. On the seventh day a tinge of 
icterus of the sclera was first noted. On the 
tenth day, a surgical consultation was re- 
quested because vomiting became incontrol- 
lable and pain in the abdomen severe. A small, 
soft, tender mass was found in the lower angle 
of the abdominal scar and a diagnosis of in- 
carcerated incisional hernia was made. Surgical 
intervention was delayed because of the 
patient’s condition. 


* Read before the Williamsburgh Medical Society, January 13, 1936. 
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On the seventeenth day laparotomy was 
performed under spinal anesthesia. A multiloc- 
ulated ventral hernia was found with adher- 
ence of omentum of the scar. Adhesions were 
liberated and the wound was repaired. The gall 
bladder at this time was again found to be 
negative. 

The postoperative course was very stormy. 
Her paroxysmal fibrillation reappeared and 
cyanosis was marked. Fibrillation was con- 
trolled after several days with quinine and 
morphine. The use of Lugol’s solution was 
contemplated but withheld. 

Two weeks postoperative there was another 
episode of paroxysmal fibrillation. For the next 
three days she was given t.i.d. a capsule con- 
taining ergotine, quinine hydrobromine and 
arsenious trioxide. 

Three weeks postoperative, the icterus 
previously noted had deepened. The icteric 
index was 21.2; the Van den Bergh was delayed 
positive; cholesterol 244 with percentage of 
cholesterol esters reduced to 27.9. Galactose 
tolerance test was 8.8 grams in five hours. 
Urobilinogen was positive in 1:175 dilutions of 
urine. 

One month postoperative, the patient was 
transferred back to the medical service jaun- 
diced, vomiting and fibrillating. 

Fifth week postoperative, vomiting and ab- 
dominal pain became more severe and another 
surgical consultation was called because of the 
suspicion of another intestinal obstruction. 
Conservatism was advised. The icteric index 
had increased to 30.3; the Van den Bergh was 
immediate positive, and galactose tolerance 
was 3.4 grams in five hours. Her basal metab- 
olism rate was plus 41 per cent. 

Seventh week postoperative, she was trans- 
ferred to the thyroid service fibrillating, jaun- 
diced, restless and complaining of abdominal 
and precordial pain. After ten days on Lugol’s 
solution there was a marked improvement, the 


basal metabolism rate plus 27. However, 
jaundice persisted. 

Nine weeks postoperative, a subtotal thy- 
roidectomy was performed under avertin and 
gas-oxygen anesthesia. The thyroid gland was 
diffusely enlarged three times the size of nor- 
mal, friable and vascular. The postoperative 
course was uneventful. One week postoperative, 
the jaundice had cleared, the icteric index was 
12.3 and the B.M.R. was plus 7 per cent; galac- 
tose tolerance none excreted in five hours. 
Intravenous cholecystography was negative. 
The patient was free of complaints and never 
felt better. 


Following our experience with this case, 
a series of liver function studies has been 
started on the thyroid service. A complete 
report of these interesting results will be 
submitted at a later date. 


SUMMARY 


Physiological, experimental and patho- 
logic evidence points to the association of 
hepatic changes as an integral part of 
thyrotoxicosis. 

A case of jaundice with a toxic exoph- 
thalmic goiter, presenting a syndrome of 
nausea, vomiting and diarrhea was oper- 
ated for incarcerated incisional hernia, 
but persistance of symptoms and jaun- 
dice of two and one-half months duration 
were dramatically ameliorated following 
subtotal thyroidectomy. 
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ETECHIAL hemorrhages and ec- 

chymoses in the skin and small 

hemorrhages from the mucous mem- 
branes occur In certain infectious diseases, 
primary anemias, deficiency diseases and 
poisonings. They are seen occasionally 
in old age without other cause than senile 
changes. Purpura which is thus a secondary 
symptom disappears when the primary 
condition is cured. In these cases it is 
rarely the earliest or most striking mani- 
festation of the disease. 

There are, on the other hand, diseases 
of which the tendency to capillary bleeding 
is the main characteristic. Here may be 
mentioned Henoch’s purpura, which is 
seen chiefly in children, and in which 
hemorrhages into the viscera, producing 
abdominal pains, accompany the hemor- 
rhages into the skin and mucous mem- 
branes; Schénlein’s disease or rheumatic 
purpura, with pain and swelling of the 
large joints in addition to the petechial 
in the skin; purpura fulminant with 
frequent rapidly fatal ending; and the idio- 
pathic disease known variously as hemor- 
rhagic purpura, essential thrombocytopenic 
purpura and thrombocytolytic purpura. 

A case of hemorrhagic purpura, made 
interesting by the extreme degrees of 
platelet scarcity in the blood and by the 
fact that splenectomy resulted in a com- 
plete recovery that has now been main- 
tained for four years, is the occasion of the 
present paper. 

This disease most often appears first in 
early life. A not unusual history is that 
of an attack in childhood, after which the 
condition became latent, to reappear in 
adolescence or later life. Unlike hemophilia, 


it is common to both sexes. The course will 
be something like this: bluish or reddish 
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spots are discovered by chance on the 
skin. When these occur first on the ex- 
tremities, as is frequently the case, they 
are likely to be attributed to an overlooked 
or forgotten bump or bruise, and in fact 
they may have resulted from an impact 
so slight that under normal conditions 
there would have been no visible effect. 
On the other hand, their appearance may 
have been wholly spontaneous. The patient 
next becomes aware of petechia occurring 
in showers. The trunk as well as the ex- 
tremities is affected. Dark splotches are 
discovered on the mucous membrane 
of the mouth and on the tongue. The gums 
bleed. Existaxis may occur. In a girl or 
woman there is bleeding from the uterus. 
If a girl has had purpura in childhood, 
puberty is likely to bring menorrhagia, 
and a woman with purpura is liable to 
severe and prolonged hemorrhage at the 
menstrual periods. Bleeding from the 
mucous membrane of the bladder or diges- 
tive tract is rare. 

The disease may not progress. It may 
undergo spontaneous cure. But if it be- 
comes progressive, the hemorrhages from 
the mucous membranes may be so severe 
or so continuous as to keep the general 
health at a low ebb indefinitely, with more 
or less incapacity up to chronic complete 
invalidism, or they may prove rapidly 
fatal. 

The characteristics by which hemor- 
rhagic purpura may be recognized and 
distinguished from other purpuras and 
diseases having purpura as an accompany- 
ing symptom must be sought in laboratory 
examinations. In a case of hemorrhagic 
purpura, these will show that: (1) the 
platelet count in the peripheral blood is 
strikingly reduced; sometimes, as in the 
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case to be reported, not a single platelet 
will be found on the slide; (2) the bleeding 
time is greatly prolonged; (3) the clot 
does not retract; (4) if a tourniquet is 
applied to an extremity, petechia appear 
below it, which indicates fragility of the 
capillaries. In addition, the spleen is likely 
to be enlarged, but this is not always so. 

These signs constitute the syndrome by 
which hemorrhagic purpura may be rec- 
ognized. All are regularly present, except 
the splenomegaly, which may be missing 
from the picture. It should, perhaps, be 
emphasized that thrombocytopenia is a 
characteristic of a large group of secondary 
purpuras. Jones and Tocantins! emphasize 
the importance of the bleeding time over 
that of the platelet count as an index of 
treatment and guide to prognosis. 

A secondary anemia is likely to be pres- 
ent as the result of loss of blood, its in- 
tensity being in accord with the severity of 
a recent acute hemorrhage or the length of 
time that chronic blood loss has been occur- 
ing. Fever is often present, especially if 
much blood has been extravasated into the 
tissues and must be absorbed. 

Two points useful for the differential 
diagnosis from other pathologic conditions 
of the blood are that the leucocyte count 
will be normal or slightly below normal, 
unless there is some reason other than the 
purpura to cause an increase in white cells, 
and that the coagulation time will be nor- 
mal or but slightly prolonged. 

The cause of the disease is not known. 
There is an evident relationship between 
the blood platelet reduction and the pur- 
pura, but just what the relationship is, 
is by no means clear. The hemorrhages may 
cease and clinical recovery exist while the 
platelets refuse to return to the peripheral 
blood, which would seem to exclude plate- 
let scarity as the determining cause in the 
production of the hemorrhages. Further- 
more, the reduction in platelet count and 
the severity of the hemorrhagic diathesis 
do not run parallel in the disease. On the 
other hand, purpurpic phenomena can be 
induced experimentally in animals by 
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administering substances which damage 
blood platelets, such as benzol. 

Various suggestions have been offered 
to explain the disappearance of the plate- 
lets from the peripheral blood. There is 
evidence that seems to indicate that plate- 
lets are produced in normal numbers and 
enter the blood stream in normal numbers; 
but as yet our entire knowledge of the 
production and life history of platelets is 
in too uncertain a state for us to be dog- 
matic on this subject. Assuming, however, 
that there is no fault in production or in 
liberation of the platelets, it would be pos- 
sible to conceive that they passed promptly 
from the circulating blood because their 
presence was required elsewhere, or that 
they were destroyed. 

One theory is that they are withdrawn 
from the blood to be used in the repair of 
the endothelium of the capillaries, which 
has been weakened by some unknown fac- 
tor, which might be a toxin, endocrine 
imbalance or vitamin deficiency. The tour- 
niquet test brings definite evidence that 
such weakness of the capillary wall exists. 
If, on the other hand, the platelets are 
destroyed outright instead of being con- 
sumed for patching material, it is reason- 
able to think that this destruction takes 
place in the spleen, which normally de- 
stroys platelets which are no longer of 
value. The query that obviously follows is, 
why does the spleen in this case destroy 
the platelets prematurely and at such a 
rate as to keep the blood almost empty of 
them? Does the fault lie in the platelets 
or in the spleen? 

Here, again, we have only speculation, 
and with little enough evidence to support 
either side. Walter,? on the analogy of the 
spleen’s tendency to destroy red blood cells 
which show some abnormality, even though 
they are functioning and indispensible, 
suggests that the platelets in thrombocy- 
topenic purpura possess some peculiarity 
which causes them, similarly, to fall under 
the suspicion of the spleen and be destroyed. 
This would not, of course, be an isolated 
case of zeal outrunning discretion in the 
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behavior of the organic defenses of the logic examinations made of spleens re- 
body. The hypothesis most generally moved in this condition, and it must be 
accepted, however, is that of disease of the admitted that in those that have been ex- 
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reticuloendothelial system, which gives it amined, striking and characteristic changes 
a voracious and undiscriminating appetite have not been discovered. 


for platelets. As to the nature of this sup- In the present state of our knowledge, 
posititious disease, we are wholly ignorant. there can be no attempt to put splenectomy 
There have been but few thorough histo- forward as a strictly causal therapy, and 
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this is the more true in view of those cases state of the blood or of the capillaries but 
in which operation is followed by full has at some point broken the continuity 
clinical recovery but with no return of of events by which these pathologic states 
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10 21 
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Some hemorrhage from gums; many bruises on limbs and 

| many small petechia. 

1,020 | + | Hyaline and 

| granular casts | 

| | Spleen slightly below normal in size wt. 140 gm.; section 
shows no pathology. 
400,000 | .... 20 
400,000 

400,000 | 4 9-30-28. All sutures removed; wound clean. 
300,000 4 | I,010 o | Negative 10-7-28. Discharge from hospital; convalescence uneventful. 
400,000 M2 DB tetascewansccan 1,009 o | Negative 11-6-28. Reports improving every way; no bleeding. vals 
300,000 4 | | 1,010 o | Negative 

1,021 o | Negative 
1,005 o | Negative 
202,336 3 
platelets and no decrease in the permea- become manifest in a manner inimical to ce 
bility of the capillaries as shown by the the general health or dangerous to life. 
tourniquet test. In these, as yet mysterious In the whole tangled skein of the rela- , 
cases, It would seem that elimination of tions between hemorrhagic purpura, the oR 


the spleen has not altered the pathologic platelets and the spleen, the one thing that 
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we know with certainty is that in many 
cases splenectomy has given spectacular 
results, the hemorrhages ceasing promptly 
and the platelets reappearing in large num- 
bers in the blood within forty-eight hours 
or less after the operation. The cure may 
be maintained both clinically and hemato- 
logically. On the other hand, the disease 
may recur. Recurrence has been explained 
on the basis of hyperactivity of the re- 
maining reticuloendothelial tissue  else- 
where in the body, possibly in accessory 
spleens. 

Because the rationale for removing the 
spleen in hemorrhagic purpura is not clear- 
cut, the indications must be scrutinized 
with care in each case. The diagnosis must 
first be assured by elimination of infectious 
and other causes for secondary purpura, 
and by the laboratory tests named, for the 
elimination of other primary purpuras, 
hemophilia, etc. The chronic case is easier 
to diagnose than the acute, but the course 
of the chronic disease is characteristically 
one with remissions and exacerabations, 
and if the patient is seen first at the time 
of an acute flare-up both the clinical and 
the hematologic pictures may be confused 
by a mixture of symptoms, since such a 
flare-up is likely to be excited by an acute 
infection. Acute hemorrhagic purpura may 
require the most careful studies of the 
blood before the differentiation can be 
made with certainty from certain types of 
acute leucemia, acute aplastic anemia, and 
from arsenobenzol purpura. It is also neces- 
sary to consider myeloma and metastatic 
malignant tumors of bone, since these may 
give rise to both clinical symptoms and 
blood findings that are similar to those of 
hemorrhagic purpura. 

When the diagnosis has been assured, the 
type and stage of the disease must be con- 
sidered. Giffin,* from an analysis of the 
Mayo Clinic material, feels that splenec- 
tomy Is indicated in chronic cases of moder- 
ate or marked severity if the condition is 
sufficiently disabling to justify a major 
operation. He would not allow such cases 
to continue and become far advanced and 
resort to operation only after the anemia 
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was severe and the patient weakened to the 
danger point. The operation ought to be 
done in a period of remission and not dur- 
ing an acute exacerbation. Under these 
circumstances, operative mortality is low 
and recurrence after operation is infre- 
quent. If the patient is seen in the first 
attack one is justified in treating the case 
with medical measures and transfusions. 
Spontaneous cure is frequent. But if a 
definitely diagnosed acute hemorrhagic 
purpura is clearly progressing in spite of 
liberal treatment by transfusions, Giffin 
urges prompt splenectomy and deprecates 
procrastination. The mortality is higher 
than in the chronic case, in the interval, 
but Giffin believes it can be a life-saving 
measure in 75 per cent of cases. Con- 
trary to what one might suppose, no 
special trouble from hemorrhage at opera- 
tion need be feared. 

It has been suggested that the size of the 
spleen and the response of the blood picture 
to transfusion, should be considered in the 
indications for splenectomy, the first as 
establishing the responsibility of the spleen, 
and the second as forecasting the ability 
of the organism to make the necessary 
effort to set its house in order after the 
surgeon has completed his part. But I am 
bound to state that in my case the spleen 
removed was not enlarged and numerous 
transfusions had been given without any 
effect on the platelet count, and yet sple- 
nectomy has been curative. 

An interesting fact in my case is that 
the purpura first appeared shortly after 
childbirth. So far as I can ascertain the 
patient had never previously shown pur- 
puric manifestations and there is no record 
of her platelets ever having been counted. 
There are numerous cases in the literature 
of purpura appearing during pregnancy but 
I have seen no report of a case of hemor- 
rhagic purpura manifesting itself for the 
first time in the puerperium. 


CASE REPORT 


Mrs. J. G., primipara, aged twenty-three 
years, reported to the King’s Daughters Hospi- 
tal on March 21, 


1928, complaining of some 
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pain in the rectum and redness of the legs and 
breast. 

The family history is of no interest. 

Personal History. She has always had good 
health except for the usual diseases of child- 
hood. Her menstrual periods have always been 
regular and at no time has she suffered enough 
to be confined to bed. She was operated for 
appendicitis in 1923. 

Present Illness. Five weeks ago she gave 
birth to a child. Her labor was normal but she 
continued to bleed a little for the following 
three weeks, so that she was curetted. The 
hemorrhage continued for one week following 
the curettement. At the present time she has no 
discharge. A few days ago she began to experi- 
ence pain at the anal margin of the rectum 
which became so severe as to require hypo- 
dermic injections of morphine repeated every 
twenty-four hours. At this time she first 
noticed red streaks on her legs and petechial 
- hemorrhages on the thighs and breast. She then 
discovered splotches on her tongue and on the 
inner side of her cheeks. She began to bleed 
from her gums and this bleeding was enough 
to cause annoyance and necessitate expectora- 
tion. There are no complaints referable to 
digestion or the genitourinary tract. 

Physical examination shows a well nourished, 
somewhat anemic young woman. There are 
many small petechia over the entire body, 
most numerous on the lower extremities and 
chest. Several larger ecchymoses are present in 
the mouth and on the cheeks. The tonsils are 
large and inflamed. The right tonsil and the 
gums are bleeding. 

Examination of the neck and thorax is 
negative. 

Abdominal examination is negative except 
for the scar of an old appendiceal operation and 
a small postoperative ventral hernia. 

Pelvic examination is negative except for 
evidences of recent childbirth. 

The temperature is 98.6°F., the pulse 100, 
respirations 22. The blood pressure is systolic 
115, diastolic 65. 

The Wassermann reaction is negative. 

The urine contains a trace of albumin but is 
otherwise normal on chemical and micro- 
scopical examinations. 

The blood examination, which had been 
made a few days previously, showed red cells 
3,480,000, hemoglobin 68 per cent, color index 
1.0, white cells 6500, differential white cell 
count of polymorphonuclears 64 per cent, 
lymphocytes 34 per cent, mononuclears 2 per 
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cent. The coagulation time was twelve minutes 
and the bleeding time sixty-five minutes. After 
thorough searching, no platelets were found. 

A diagnosis of thrombocytopenic purpura 
was made and the patient was admitted to the 
hospital, transfused and given calcium lactate, 
gr. 5, thyroid, gr. 14 and parathyroid gr. }49. 

On April 28, 1928, she returned for reex- 
amination and was transfused on the following 
day and discharged. 

June 13, 1928, the patient returned for a 
recheck. She complained of weakness and stated 
that she began to menstruate about June 1, the 
first since the birth of the baby, four months 
ago and has been bleeding profusely since the 
onset. The bleeding from the gums, which 
began when the baby was five weeks old, has 
never entirely ceased. At times this has been 
too slight to be bothersome, but at other times 
rather profuse. The petechial spots have nearly 
disappeared from the skin surface and no fresh 
spots are developing. There have been some 
nausea and vomiting, relieved by milk of 
magnesia. 

Physical Examination. The mouth and 
teeth are in good condition except that the 
gums are bleeding and show evidence of old 
hemorrhages and petechial spots on the palate 
and tonsils. The tip of the spleen can be 
palpated. 

Blood examination at this time showed red 
cells 2,952,000, hemoglobin 58 per cent, color 
index 1, white cells 7200, with differential count 
of polymorphonuclears 53 per cent, lympho- 
cytes 38 per cent, monocytes 7 per cent, and 
eosinophiles 2 per cent. 

Urine examination showed albumin 1 plus; 
pus cells 1 plus and red cells 2 plus. 

Three transfusions were given, June 15, 19 
and 28. The vagina was packed daily. The 
transfusions had no effect on the platelet count 
and on June 19 the petechial spots reappeared 
over the entire body. June 30 the uterus was 
curetted and 50 mg. of radium was placed in 
the uterine cavity for thirty hours to control 
the hemorrhage. The bleeding from the uterus 
continued and on July 9 another transfusion 
was given. Bleeding from the uterus ceased on 
July 19. The gums continued to bleed a little 
and were sore. 

August 3, 1928, the patient was discharged 
and advised to report in two weeks. 

August 20, 1928, she reported for reexamina- 
tion, complaining of weakness, shortness of 
breath and some edema of the extremities. She 
stated that after leaving hospital she had had 
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some bleeding from the uterus for about ten 
days and that the spots on her legs had been 
worse for the past few days. She continued to 
bleed from her gums and her tonsils were large 
and acutely inflamed. The blood at this time 
showed 3,288,000 red cells, hemoglobin 67 per 
cent, color index 1 plus, white cells 5600, with a 
differential of polymorphonuclears 45 per cent, 
lymphocytes 40 per cent, monocytes 8 per cent, 
basophiles 2 per cent, eosinophiles 5 per 
cent, platelets none. The coagulation time was 
five minutes, with the bleeding time at sixty 
minutes. 

The patient was readmitted to hospital 
September 16, 1928, unimproved. She com- 
plained of weakness and of nearly constant 
pain in the region of the spleen. She now con- 
sented to splenectomy. 

September 18, 1928, the spleen was removed 
through a right rectus incision and the patient 
was transfused immediately after the opera- 
tion. For the next twenty-four hours her pulse 
was rapid, there was considerable abdominal 
distention with nausea and vomiting. There- 
after, convalescence was uneventful. 

Seven days after operation, the platelet count 
was 400,000 and the bleeding time twenty 
minutes. The bleeding from the gums had 
ceased and the petechial hemorrhages were dis- 
appearing rapidly. She was discharged from 
hospital on the nineteenth day after operation. 

The report of the pathologist on the spleen 
removed stated: “Gross examination shows a 
spleen somewhat below normal in size, weighing 
140 Gm. The surface is smooth, the capsule 
slightly thickened. Microscopic examination 
shows the Malpighian bodies not disturbed and 
the splenic pulp is not increased. There is very 
little myeloid change. No more than is usually 
observed in secondary anemias. Proliferation of 
the endothelial cells of the venule is not 
noticed. Microscopically, very little deviation 
from normal.” 

On May 26, 1931, the patient reported for 
examination. She stated that her health had 
been excellent except for a number of attacks 
of tonsillitis and requested their removal. The 
red cell count was now 4,070,000, hemoglobin 
83 per cent, color index 1 plus, coagulation 
time five and one-half minutes, bleeding time 
five minutes. The tonsils were removed under 
local anesthesia and she left the hospital 
twenty-four hours later. 


Pollok—Splenectomy in Purpura 


NoveMBER, 1936 


On May 10, 1933, she reported for examina- 
tion. She has not had any hemorrhages or 
petechial eruption since her spleen was removed 
four years and eight months ago (September 18, 
1928). She now weighs 150 pounds, a gain of 
twenty pounds over her weight when first 
examined. Her red cell count is 4,184,000, 
hemoglobin 82 per cent, color index 1, platelets 
202,336, coagulation time four minutes, bleed- 
ing time three minutes. 


COMMENT 


The appended table shows in brief detail the 
findings throughout the course of this illness. 
It will be noticed that the first examination of 
the blood was made sixteen days after child- 
birth and that not one platelet was then dis- 
coverable on the slide. At this time the only 
clinical manifestation of the condition was the 
slight hemorrhage from the uterus which had 
not ceased after the birth. Six blood transfu- 
sions were given, varying from 200 to 500 c.c. 
in amount, but on no occasion was there a 
platelet response. During the six and one-half 
months that the patient was under observation 
before splenectomy was done, fifteen platelet 
counts were made and never was more than 
one platelet counted. In this case there were no 
remissions. The uterine hemorrhage was finally 
controlled, but the bleeding from the gums 
continued. The petechia were sometimes more 
numerous than at other times, but were rarely 
if ever really absent. The patient was steadily 
losing strength. Her decision to submit to 
splenectomy was pertinent. The operation was 
well borne and she has been completely restored 
to health. To date, there has been no sign of 
recurrence. 


SUMMARY 


A case of hemorrhagic (essential throm- 
bocytopenic) purpura apparently cured by 
splenectomy is reported. Recovery has 
been maintained for four years and eight 
months and is complete from both clinical 
and hematologic standpoints. 

The disease appeared in the patient’s 
first puerperium. Fifteen blood platelet 
counts were made over a period of six and 
one-half months and at no time was more 
than one platelet discovered on the slide. 
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Six blood transfusions were given but 
failed to elicit platelet response. The bleed- 
ing time was sixty minutes. The pathologic 
report on the spleen showed little change 
from normal. 

The cause of hemorrhagic purpura is not 
known. The nature of the relationship be- 
tween the platelet reduction and the pur- 
pura is obscure; clinical recovery may occur 
without return of platelets to the peripheral 
blood. The reason for the disappearance 
of the platelets is likewise a matter of 
speculation. A widely accepted hypothesis 
is disease of unknown nature of the reticu- 
loendothelium, but the findings in the 
spleens removed at operation in this 
condition bring only slight support to this 
theory. 

Basis is lacking for regarding splenectomy 
as a strictly casual therapy of hemorrhagic 


1. Socin and Burcknarpt. Die Verletzunger - und 
Krankheiten der Prostata. Deutsch. Chir., 53: 
20, 1902. 

2. LicHTENBERG, VOELCKER and Wivpso.rz. Hand- 
buch der Urologie, 1928, Vol. v, p. 486. 

3. STROMINGER, L. Quelques consideration sur les 
metastases prostatiques dans les staphylococcies. 
Presse Med., 34: 226, 1926. 

4. Batt, W. G. Metastatic staphylococcal prostatic 
abscess. Brit. Jour. Urol., 3: 172-176, 1931. 


REFERENCES OF DRS. LAZARUS AND ROSENTHAL* 


Pollok—Splenectomy in Purpura American Journal of Surgery 347 


purpura. Justification for the operation 
must be sought in the spectacular success 
of the intervention in some cases. Indica- 
tions for the operation in a particular case 
are to be looked for in the gravity of the 
effect of the bleeding on the patient and 
the failure of medical measures and trans- 
fusions. Excessive bleeding at operation 
need not be feared. 
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ETASTATIC prostatic abscess, as 

the name implies, arises from a 

distant pyogenic focus. Socin and 
Burckhardt maintain that prostatic ab- 
scesses per se, or so-called idiopathic 
prostatic abscesses do not occur. Primary 
abscesses of the prostate usually occur as 
complications of gonorrheal urethritis. Al- 
though considerably less frequent than 
primary abscesses, metastatic abscesses of 
the prostate are not rare. 


ETIOLOGY 


Although purulent foci in the vast 
majority of cases are primarily responsible 
for metastatic prostatic abscesses, this 
complication may be noted in the course of 
other diseases. Infectious diseases as ty- 
phoid and paratyphoid fever, glanders, 
erysipelas, influenza and pneumonia (Lich- 
tenberg, Voelcker, Wildbolz) are occasion- 
ally complicated by suppurative lesions 
within the prostate gland. Strominger 
reported 4 cases of prostatic abscess follow- 
ing anthrax. Prostatic abscesses occurring 
in the course of pyemias have been reported 
by Von Weigart, Hanau, Klebs, Tuffier, 
Socin and Burckhardt, and Von Frisch 
(Lichtenberg). Metabolic disorders as dia- 
betes and gout are occasionally complicated 
by prostatic abscess. According to Lichten- 
berg, over 50 per cent of the cases of 
prostatic abscess occurring In men past the 
age of fifty years are diabetic. 

The most frequent primary foci giv- 
ing rise to metastatic prostatic abscess 
are furuncles, carbuncles (Ball), myelitis 
(Kretschmer), acute tonsillitis and acute 
appendicitis. The mode of transmission of 
organisms to the prostate is similar to that 
which occurs in the spread of a malignant 
growth by metastases. A clump of bacteria 
becomes dislodged from the suppurative 
focus, which in many if not in most cases 
is an infected thrombus in the immediate 


vicinity of the primary lesion, and is carried 
in the blood stream to the prostate gland 
where it becomes lodged in one of the 
smaller arterioles or venules. The organisms 
usually found in metastatic prostatic 
abscesses are staphylococci, occasionally 
streptococci and rarely colon bacilli. For 
irrefutable substantiation of the diagnosis 
of metastatic prostatic abscess, it is neces- 
sary to recover the same organism from the 
prostate as was present in the primary 
focus. Unfortunately, this is not always 
possible, since in a number of cases the 
primary focus had entirely healed before 
the metastatic abscess was noted. 


PATHOLOGY 


An abscess which involves the entire 
gland rarely occurs. In the early stages the 
suppurative process usually involves a 
small group of tubules; later however, it 
may include one or more lobes. At times 
an acute prostatitis may be the forerunner 
of a localized abscess. Although in the vast 
majority of cases acute prostatitis occurs 
as a sequela of urethritis or as a complica- 
tion from an upper urogenital infection, 
it may follow a pyemia or bacteriemia in 
which event the offending organisms are 
transmitted to the gland by way of the 
blood stream. Microscopically, an acute 
prostatitis is characterized by a diffuse 
leucocytic infiltration of the glandular 
interstitial tissue. The gland is enlarged, 
tender, and gives rise to urinary discomfort. 
Clinically, it may be difficult to differ- 
entiate an acute prostatitis from a pros- 
tatic abscess. Under appropriate therapy 
the acute process may subside and lead to 
complete restitution of the gland to normal, 
or more commonly it may continue as a 
chronic, protracted process, but on the 
other hand, an acute prostatitis may go on 
to suppuration with the formation of a 
prostatic abscess. A _ prostatic abscess 
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resulting from an embolic accident may 
develop without a preexisting prostatitis. 

Following the lodging of an infected 
embolus in a prostatic vessel, an inflamma- 
tory reaction is started in the tissues 
around the new nidus and the resultant 
edema leads to an obstruction of some of 
the prostatic tubules (Young), so that they 
become cut off from their communication 
with the urethra. Although prostatic sup- 
puration in the vast majority of cases 
occurs within the prostate, it may also 
primarily involve the periprostatic tissues. 
Then as is found in cases of acute suppura- 
tive pyelonephritis, the prostate may be 
the seat of multiple discrete abscesses, 
which may coalesce to form large areas of 
suppuration. 

In spontaneous rupture of a prostatic 
abscess, the contents of the abscess may be 
evacuated through various channels, the 
commonest route being by way of the 
urethra, because of its close proximity to 
the abscess and the absence of anatomical 
barriers, such as Denonvilliers’ fascia, 
preventing the escape of pus into the 
urethra. On rare occasions the abscess may 
rupture into the bladder. Deep seated 
collections in the periprostatic tissues are 
designated periprostatic abscesses or phleg- 
mons. The pus in such cases may burrow 
through the free margin of the triangular 
ligament and gravitate into one or both 
ischiorectal fossa. In fact, many ischiorectal 
abscesses have had their origin in the 
prostate gland and their failure to respond 
to the usual procedure of incision and 
drainage has been due to the failure of 
recognizing and eradicating the primary 
source in the prostate. The contents of a 
prostatic abscess may at times find its way 
to the perineum or even ascend into the 
space of Retzius. 


SYMPTOMATOLOGY 


Symptoms may be systemic or local. The 
common systemic symptoms are fever and 
chills, malaise, asthenia and loss of weight. 
Pain is usually referable to the perineum, 
although it may be present over the supra- 
pubic region as a result of the concomitant 


urinary retention. Not infrequently the 
pain is referred to the rectum and 1 

associated with a sense of fullness in that 
region. Painful defecation or rectal discom- 
fort may be the first symptom of which the 
patient complains. There may also be a 
sensation of warmth or burning on urina- 
tion. All of these manifestations result from 
pressure within the prostate, and from 
pressure exerted by the enlarged prostate 
upon neighboring structures. 

Urinary symptoms are usually very 
pronounced. Symptoms of acute urinary 
retention either complete or partial, due to 
encroachment of the gland upon the 
posterior urethra frequently usher in the 
disease. Dysuria, increased urinary fre- 
quency both diurnal and nocturnal, difli- 
culty in starting and thinning of the stream, 
terminal dribbling and tenesmus may 
accompany the other signs. In severe cases 
patients may be obliged to void every few 
minutes. On rectal examination one always 
notes an enlarged, tender, painful and 
fluctuant prostate. 


DIAGNOSIS 


At times the symptoms are so obscure 
that the source of the infection may be 
entirely overlooked. A history, carefully 
taken, will in the vast majority of cases 
elicit the existence of an antecedent 
pyogenic focus such as a carbuncle or a 
furuncle. The interval between both lesions 
is extremely variable but occasionally may 
be concomitant. 

Theoretically, to establish definitely the 
diagnosis of metastatic prostatic abscess, 
it is necessary to isolate the same organism 
from both lesions. Practically, this cannot 
always be done. 

The presence of a tender, fluctuating 
area in the prostate on rectal examination 
is extremely suggestive. 


DIFFERENTIAL DIAGNOSIS 


Acute Prostatitis. Clinically it may at 
times be difficult to differentiate between 
acute prostatitis and prostatic abscess. The 
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presence of fluctuation in the prostate Is 
usually helpful. 

Hypertrophy of the Prostate or Prostatism. 
Cystoscopic and rectal examinations will 
invariably differentiate prostatism from 
prostatic abscess. Although rare, one occa- 
sionally hears of cases in which, after 
removal of a prostate for apparent hyper- 
trophy, the pathologist reports the enlarge- 
ment of the gland due to a prostatic 
abscess. 

Bladder Lesions. Vesical neoplasms, cal- 
culi and diverticula may occasionally give 
rise to symptoms suggestive of prostatic 
abscess, but the differential diagnosis can 
be readily made by cystoscopic x-ray 
studies. 


CLINICAL COURSE OF A PROSTATIC 
ABSCESS 


A prostatic abscess may (1) undergo 
resolution; (2) rupture spontaneously; and 
finally (3) require surgery. 

Spontaneous resolution occasionally oc- 
curs in cases of small abscesses. Non-surgi- 
cal treatment such as diathermy and gentle 
prostatic massage frequently aids in the 
process of resolution. 

More frequently the prostatic abscess 
ruptures spontaneously, the site of perfora- 
tion being usually the urethra. In a series 
of 43 cases of prostatic abscess collected 
by Kretschmer, 44 per cent of the cases 
terminated in this way. The abscess may 
rupture spontaneously into the urethra, or 
as often happens, may follow prostatic 
massage, or the passage of a sound or a 
cystoscope may be the causative agent. 
Straining at micturition or at defecation 
may cause an abscess to rupture into the 
urethra. An abscess will seldomly rupture 
spontaneously into the rectum or perforate 
into the bladder. A not infrequent occur- 
rence is the rupture of an abscess into the 
ischiorectal fossa or perineum, and be 
evacuated through a break in the skin. 


TREATMENT 


Treatment should be directed towards 
early evacuation of the abscess. In deep 
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seated abscesses, before fluctuation can be 
elicited, hot rectal irrigations should be 
given with hot Sitz baths and sufficient 
sedation to allay pain. Warm wet dressings 
applied to the suprapubic region and 
perineum may be beneficial. Rectal sup- 
positories of belladonna and opium suffice 
to control tenesmus and stranguary. Should 
resolution or rupture fail to occur within a 
reasonable period, surgery becomes im- 
perative. The procedure of choice is 
perineal section with exploration of both 
lobes, followed by adequate drainage of the 
abscess. Urinary or fecal fistulas have been 
known to follow perineal section for pros- 
tatic abscess. Several cases have been 
treated by fulguration through the cysto- 
scope, which Multhauf and Curtis report. 
Autogenous vaccines have a questionable 
value in these cases. 

Diathermy followed by prostatic mas- 
sage is excellent supplementary treatment 
to surgical intervention, and should be 
employed in all cases and continued until 
all traces of infection have disappeared. 
Recurrence is rare when proper treatment 
has been instituted. 

Praetarius, in 1932, described a method 
for the detection of a prostatic abscess, 
based upon the fact that the internal 
sphincter offers no resistance to injection 
of fluid into the bladder. He suggested 
blocking the vesical orifice with a rubber 
bulb which fits over the eye of a ureter 
catheter. After filling the bulb with fluid, 
an assistant applies gentle traction on the 
catheter, thus closing the vesical outlet. A 
second ureteral catheter is attached to the 
first one, but fails to enter the bulb. Its eye, 
however, opens close to the bulb, so that 
when the apparatus is in place, it com- 
municates directly with the posterior 
urethra. The operator, by injecting a 
radio-opaque fluid into the prostatic ure- 
thra and by closing off the vesical outlet, 
forces the opaque fluid into the abscess 
cavity. In this way the contour and size 
of the cavity may be accurately delineated 
on the roentgen film. However, the possi- 
bility of spreading the infection to the 
vesicles and epididymis as well as into the 
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upper urinary tract constitutes marked 
disadvantages to the method. 


CASE REPORT 


G. C., aged forty-seven years, was first 
seen in consultation March 21, 1935, complain- 
ing of increased urinary frequency of ten days 
duration. 

History of Present Illness. For the past ten 
days he had had increased urinary frequency, 
voiding every hour during the day and once 
at night. Micturition was painful and he com- 
plained of a sense of fullness in the rectum 
whenever he voided. He had never passed 
bloody urine, nor did he suffer from acute 
urinary retention but he did complain of pain 
over the lower spine and sacrum. Temperature 
was 100°F. but there were no chills or sweats. 
Two weeks previously he had contracted a 
head cold, and eight weeks ago a carbuncle, 
situated on the abdominal wall below the 
umbilicus, was incised. 

Save for a frequent desire to empty his rec- 
tum, there were no other significant symptoms. 
He denied having had a urethral discharge. 

Family History. The family history was 
essentially negative. 

Past History. Thirty years ago he had an 
uncomplicated gonorrhea which was cured 
after several months of treatment. He denied 
any recent illicit sexual exposure. 

Physical examination revealed a well de- 
veloped man who appeared acutely ill, tem- 
perature 101.4°F. The head and neck were 
normal. The heart sounds were of good quality 
and regular, and the lungs were clear. His 
blood pressure was 124/84. The abdomen 
presented a reddened, irregular scar to the 
right and below the umbilicus due to a car- 
buncle which was incised eight weeks previously, 
otherwise the abdomen presented nothing 
abnormal. The knee jerks were present. 
Rectal examination revealed an _ enlarged, 
tender and fluctuant swelling in the right lobe 
of the prostate. 

Urinalysis showed a faint trace of albumin, 
numerous white blood cells, pH reaction 7.5, 
and specific gravity 1.020. 

He was immediately hospitalized and pallia- 
tive treatment instituted without any beneficial 
effect. 

Operation. On March 23, 1935, under gas 
and oxygen anesthesia the prostate was 
exposed through the usual inverted “‘U” perineal 
incision. Situated in the right lobe of the gland 


was a large abscess containing thick, creamy 
pus. The left lobe was uninvolved. By means 
of a pair of curved scissors an opening was 
made into the abscess and much pus evacuated, 
following which the index finger was thrust 
into the cavity and all septa broken, trans- 
forming it into a single large cavity. One tube 
and several packings were placed into the 
abscess and one tube into the periprostatic 
space. The skin was closed with interrupted 
silk sutures. 

Bacteriologically the pus presented a pure 
growth of Staphylococcus aureus hemolyticus. 

The postoperative course was uneventful, 
and he was discharged from the hospital on 
the thirteenth day after operation. 

A course of injections of autogenous Staphy- 
lococcus aureus hemolyticus vaccine was 
instituted April 6, 1935, eighteen injections 
being given at intervals of forty-eight hours. 
The injections were supplemented by dia- 
thermy and prostatic massage. 

When last seen on November 22, 1935, the 
prostate felt normal in size and shape, was 
painless, but its secretion still presented a few 
leucocytes. He felt well and complained of no 
urinary symptoms. 


SUMMARY AND CONCLUSIONS 


1. Metastatic prostatic abscesses arising 
from carbuncles are uncommon. 

2. Suppuration may be intraprostatic or 
periprostatic. 

3. Ischiorectal abscess may complicate 
prostatic abscess. 

4. The most characteristic symptoms 
and signs of prostatic abscess are pain and 
a sense of perineal fullness with fever and 
the presentation of a fluctuating tender 
area in the gland on rectal palpation. 

5. Prostatic abscess must be differenti- 
ated from acute prostatitis and prostatism. 

6. Prostatic abscess may be relieved by 
(a) spontaneous resolution; (b) spontane- 
ous rupture into the bladder, urethra, or 
rarely into the rectum; and finally (c) by 
deliberate surgical approach. 

7. Acase of metastatic prostatic abscess 
resulting from a carbuncle of the abdominal 
wall, with cure following surgical interven- 
tion is here reported. 

[For References see p. 347-| 
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POSTOPERATIVE ANURIA 


Rosert I. M.D., F.A.C.S. 


Attending Surgeon, Mt. Sinai Hospital; Surgical Staff Member, Johnston Emergency Hospital 


MILWAUKEE, WIS. 


OSTOPERATIVE anuria or suppres- 

sion of urine is a most distressing com- 

plication and like acute dilatation of 
the stomach, may arise after almost any 
type of major operation or injury. Evans," 
in 1931, reported a fatality from anuria in 
a man, aged thirty-five years, which began 
on the sixth day following an operation for 
gangrenous appendix. The blood pressure, 
which had not been noted prior to the onset 
of the anuria, was consistently low in spite 
of the progressive increase of nitrogen 
retention. The anuria in this case was at- 
tributed to the fact that the blood pressure 
was not high enough to cause kidney func- 
tion. Autopsy disclosed only slight cloudy 
swelling of the kidneys and liver. Micro- 
scopically, the kidneys showed only a small 
amount of acute parenchymatous degen- 
eration. Segal and Read? have recently 
reported 2 cases admitted to the urologic 
service of the Coney Island Hospital with 
symptoms of inability to void, in which the 
bladder was explored and it was later dis- 
covered that one patient was suffering from 
a ruptured carcinoma of the stomach and 
the other from a perforated gastric ulcer 
near the pylorus. At autopsy, in the first 
case, the kidneys showed only arterio- 
sclerosis. McCandless* has just reported 
a case of oliguria in a man, aged forty-two 
years, following a hemolytic blood trans- 
fusion in which the donor and patient were 
both type iv. The transfusion was given 
for severe hemorrhage and after a stormy 
period of nitrogen retention, the patient 
finally recovered. A review of the literature 
by this author disclosed 29 such cases with 
a mortality rate of 62 per cent. Bordley* 
outlined the clinical syndrome that is 
characteristic in this type of a case as fol- 
lows: (1) Immediately after the transfusion 
there is a sharp febrile reaction, followed 
frequently by hemoglobinuria and invari- 
ably by suppression of urine; (2) there is an 
interval of several days, during which there 


is symptomatic improvement but con- 
tinued oliguria; and (3) after that interval 
the characteristic uremic symptoms of 
agitation or drowsiness followed by con- 
vulsions and coma usually develop. Profuse 
diuresis heralds recovery, whereas, the fatal 
cases terminate by uremia. He offers four 
possible explanations for the mechanism by 
which the incompatible blood damages the 
kidneys: (1) By mechanical blockage of 
their tubules, the kidneys have been ren- 
dered functionless as excretory organs; 
(2) the kidneys are sensitive to certain 
bodies contained in the injected blood, 
and the functional decline results from a 
local reaction which is in the nature of an 
anaphylactic shock; (3) the immediate 
transfusion reaction causes a metabolic 
disturbance, such as loss of chlorides, that 
affects renal function; and (4) by the action 
of toxic substances set free in the blood at 
the time of transfusion, the functioning 
renal tissue is so severely damaged that it 
is unable to perform its duties. An analogy 
has been drawn between transfusion reac- 
tion and blackwater fever to substantiate 
the latter explanation. At autopsy, he de- 
scribed the kidneys as swollen, the tubular 
epithelial cells as containing droplets of a 
peculiar pigmented material and showing 
advanced degenerative changes, and the 
tubular lumina filled with various cells, 
blood pigment and debris. Small necroses 
were generally found in the liver. 

Since little is positively known about 
the mechanism of development of post- 
operative suppression of urine, therapy has 
likewise been speculative. The list of thera- 
peutic measures employed has included 
hot packs with injections of pilocarpine; 
intravenous injections of urea, hypertonic 
glucose, magnesium sulphate, or methen- 
amine; intramuscular injections of the pa- 
tient’s blood; venesection; purging with 
magnesium sulphate instilled through a 
duodenal tube; and spinal puncture. In 
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1925, Bancroft® reported the case of a 
woman, aged forty-nine years, who devel- 
oped anuria following a blood transfusion 
by the Unger method. The transfusion had 
been given for severe hemorrhage after an 
incomplete abortion. On the ninth day, as 
a last resort he performed a decapsulation 
operation on both kidneys. At operation 
the kidneys appeared “‘almost necrotic,” 
large, grayish and friable. Recovery fol- 
lowed, although complicated by the de- 
velopment of an intraperitoneal abscess on 
the right side ascribed to injury of the 
peritoneum on that side. Decapsulation of 
the kidneys for nephritis was first per- 
formed by Harrison in 1896 and in 1go1 by 
Edebohls, according to Bessessen,® who 
reviewed the literature on this subject. It 
was a measure to be employed when all 
others had failed and the following results 
were to be anticipated: improvement in 
65 per cent, failure of improvement in 
20 per cent to 25 per cent and death in 5 per 
cent to 10 per cent of the cases. 

Two cases of postoperative suppression 
of urine are herewith reported. 


Case 1. L. G. aged twelve years, white 
female, was admitted to the hospital on May 
12, 1935, with a history of pain in the right 
lower abdominal quadrant and vomiting begin- 
ning twelve hours before admission. A cathartic 
had been administered. Previously she had had 
chicken pox, mumps, measles and a tonsil- 
lectomy. Her history, otherwise, presented no 
significant facts. 

Physical examination disclosed a blood pres- 
sure of 120 systolic and 8o diastolic, a tempera- 
ture of 98.6°, a pulse rate of 92 and a respiratory 
rate of 20. The only abnormal physical findings 
were severe tenderness and muscle spasm in the 
right lower abdominal quadrant. A blood count 
disclosed leucocytes in the amount of 21,850 
with 84 per cent neutrophilic polymorphonu- 
clears and 16 per cent lymphocytes. The urine 
was negative for albumin and sugar. 

An emergency appendectomy was performed 
through a McBurney incision under nitrous 
oxide and ether anesthesia. The appendix was 
removed by the ligation and over-sewing 
technique and the abdomen closed in layers 
without drainage. Free fluid was present in the 
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peritoneal cavity in excess of normal and the 
appendix was distended, the serosal vessels 
congested and covered with fibrinoplastic 
exudate. Gross and microscopic examination of 
the removed appendix resulted in a pathological 
diagnosis of “Acute ulcerative and purulent 
appendicitis.” 

The postoperative course was almost un- 
eventful until the sixth day. The temperature 
rose to 100° on the first day and declined to 
normal on the fourth day. The pulse rate was 
rather rapid, 140, but declined to 78 on the 
fourth day. A carminative enema was given on 
the third day with very good results. The skin 
clips were removed on the fifth day, and the 
patient was about to be dismissed, when she 
began to complain of feeling tired and achy all 
over. On the sixth postoperative day she passed 
a small amount of bloody urine and thereafter 
ceased to void. Vomiting occurred and the 
patient complained of pain on the left side. In 
spite of repeated intravenous infusions of 
hypertonic glucose solutions, hot pilocarpine 
packs, an intramuscular injection of the 
patient’s blood, and colonic irrigations, the 
patient failed to void and sank deeper and 
deeper into uremia as the blood non-protein 
nitrogen rose from 85.7 mgm. on May 20, 1935, 
to 129.9 mgm. on May 22, 1935. On the same 
dates, the blood creatinine readings were 
6.1 mgm. and 9.4 mgm. respectively. Convul- 
sions developed and the blood pressure rose to 
160 systolic and 110 diastolic. Two cubic 
centimeters of 50 per cent magnesium sulphate 
were administered intravenously, but the 
convulsions recurred and the patient’s condition 
was critical. Anuria had been present for about 
one hundred hours when a decapsulation oper- 
ation was performed at the suggestion of 
Dr. Francis Murphy. A spinal puncture was 
performed and about 10 c.c. of spinal fluid 
under greatly increased pressure withdrawn 
for decompression purposes. Spinal anesthesia 
with 75 mgm. of novocain crystals was then 
instituted. An oblique incision was made in the 
right loin and the lower pole of the right kidney 
exposed. The kidney was cyanotic, distended 
with blood and the capsule was tense. A small 
incision was made through the capsule on the 
convex surface of the kidney and the finger 
inserted through this incision to strip the capsule 
from the kidney on all surfaces. A Penrose drain 
was inserted into the wound which was then 
closed in layers. The patient left the operating 
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room in fairly good condition. A duodenal tube 
was then passed, magnesium sulphate admin- 
istered through the tube, and the patient placed 
in a hot pack. Urination first occurred twelve 
hours after the operation. Numerous involun- 
tary urinations followed at intervals of a few 
hours, until the patient emerged from her coma 
five days after the decapsulation operation. 
The urine at first contained traces of albumin 
and many white and red blood cells. By May 
28, 1935, only a few leucocytes and a very faint 
trace of albumin were notable in the urine. The 
blood non-protein nitrogen on May 25, 1935, 
was down to 41.7 mgm. The drain was removed 
from the kidney wound on the fourth day and 
the stitches on the eighth postoperative day. 
The patient left the hospital in a wheelchair on 
the tenth day. The urine was examined reg- 
ularly following her dismissal from the hospital 
and by June 22, 1935, it was entirely free of 
pathological findings. 

Caseu. Mrs. B.S., a white housewife, aged 
thirty-four years, was suddenly seized with 
pain in the abdomen and nausea at 10 P.M. on 
March 8, 1934, after a heavy, greasy meal. 
During the week preceding her illness she had 
partaken daily of mushrooms. Following the 
onset of this pain and nausea which made her 
feel rather faint, she vomited most of the food 
eaten. Two enemas and a cathartic failed to 
produce a bowel movement. At 3 A.M., she 
again fainted and vomited, complained of pain 
in both upper abdominal quadrants and mor- 
phine was administered hypodermically. At 
8 a.m. the patient was comfortable but weak. 
At 9 A.M. tenderness in the right lower quadrant 
was noted, although she complained of pain 
principally in the right upper quadrant where 
no tenderness could be elicited. At 11 A.M., 
there was quite pronounced tenderness in the 
right lower abdominal quadrant and hospitali- 
zation was advised. She was admitted to the 
hospital at 3 p.m. on March 9, 1934 where a 
blood count yielded the following results: hemo- 
globin 66 per cent, red blood cells 3,660,000, 
white blood cells 45,950 with 36 per cent non- 
segmented and 54 per cent segmented poly- 
morphonuclears, 5.5 per cent lymphocytes, and 
4.5 per cent monocytes. 

Inventory of her systems revealed only the 
fact that she had had a vaginal discharge after 
her periods for some time, which had been 
noticeable daily during the preceding month. 
Her periods had otherwise been regular and 
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normal; last period two weeks prior to her pres- 
ent illness. 

Aside from having had two children, seven 
and five years, respectively, and an attack of 
“kidney trouble” in childhood, her past history 
presented nothing of note medically or sur- 
gically. Her use of alcoholic drinks had been 
rather free. 

Physical examination on admission to the 
hospital disclosed a well developed and nour- 
ished adult white female of marked pallor. She 
was restless and appeared acutely ill. Her tem- 
perature was 98°, pulse rate 102, respirations 
245 and blood pressure 102/60. Her pupils were 
pinpoint in size and her breath was offensive. 
Examination of the heart and lungs disclosed 
no notable abnormalities aside from a rapid 
heart rate. Her abdomen was distended. There 
was no muscular rigidity, but considerable 
tenderness in the right lower quadrant and 
moderate tenderness in the left lower quadrant 
of the abdomen. Peristalsis was faintly audible. 
Vaginal examination disclosed a fullness in the 
cul-de-sac of Douglas with tenderness in the 
right fornix. The cervix was closed and painful 
to manipulation. The urine was yellow with a 
specific gravity of 1.035, an acid reaction, and 
was negative for albumin, sugar, and micro- 
scopic findings of a pathological nature. A 
second white blood count two hours after ad- 
mission showed the leucocytes to number 
43,750 with 39 per cent non-segmented and 
47.5 per cent segmented polymorphonuclears, 
8 per cent lymphocytes, and 5.5 per cent mono- 
cytes. The patient’s blood was type tv, Moss. 

A diagnosis of ruptured ectopic pregnancy 
was made. 

A surgical consultation verified the foregoing 
findings and the condition was diagnosed as a 
“surgical abdomen” due most likely to a gan- 
grenous appendix, with ectopic pregnancy as a 
second possibility. 

At operation, under ethylene and ether 
anesthesia with morphine and atropine pre- 
liminary medication, a midline incision in the 
lower abdomen was made. The peritoneum was 
opened and a large quantity of free blood en- 
countered, the source of which seemed to be a 
ruptured cyst of the right ovary and a small 
perforation of the cornual end of the left tube. 
The left tube was adherent in the cul-de-sac of 
Douglas. It was dissected free and removed and 
the raw area sutured. The right tube and ovary 
were removed to stop the ovarian bleeding. 
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Blood was also seen to come from several small 
rents in the pelvic peritoneum producing a 
generalized oozing most marked near the right 
broad ligament and in the cul-de-sac. A Penrose 
drain was inserted and the abdomen closed in 
layers. With the patient still in the Trendelen- 
berg position 500 c.c. of blood were adminis- 
tered by the citrate method. At the conclusion 
of the operation the blood pressure was 150/60, 
pulse rate 130, and respiratory rate 30. 

Pathological Report of Specimens Removed 
at Operation. ‘“‘Gross specimen is that of an 
ovary and attached Fallopian tube. The ovary 
contains a ruptured follicle cyst measuring 
5 X 2.5 X 1 cm. The attached tube is patent 
and slightly edematous with no evidence of 
ectopic pregnancy. 

“Microscopic Examination. The ovary con- 
tains several recent follicular cysts. Cortex is 
moderately cellular. Few primary follicles. The 
ruptured cyst contains a corpus luteum lined by 
fibrin and lutein cells of recent origin. Around 
the margins of the cyst is recent hemorrhage 
and edema. Section of the tube reveals hemor- 
rhagic reaction on the serosa, generalized 
congestion, edema and early fibrinous and 
leucocytic exudate. Mucosa and lumen are 


free of any pathology. Diagnosis: Ruptured 
corpus luteum. Acute peri-salpingitis.” 


Postoperative Course. Because of the gen- 
eralized oozing at operation a platelet count 
was deemed advisable, which on the following 
day showed 40,000 platelets. Hemoglobin was 
58 per cent, red blood cells, 2,450,000, and 
white blood cells 18,200. 

At first there was considerable bloody drain- 
age from the wound, but after the administra- 
tion of thromboplastin, calcium gluconate, 
20 c.c. of whole blood intramuscularly, and 
ceanothyn by mouth, this oozing stopped, 
especially when the platelet count reached 
170,000 on March 12, 1934. 

There was some distention during the entire 
postoperative course, in spite of the fact that 
gas and liquid fecal material were passed con- 
stantly after the second day, either voluntarily 
or through a rectal tube. In fact, a diarrhea 
occurred from the eighth through the eleventh 
postoperative days. The nasal suction and on 
occasions pitressin were used to combat the 
distention. Nausea was a more or less constant 
complication. On two occasions light food was 
tolerated for a few days, but nausea and vomit- 
ing supervened. 
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The temperature was constantly elevated, 
maintaining a level of about 103° rectally until 
the fourteenth day, after which it rose steadily, 
reaching 106°, on the sixteenth day just before 
death. The pulse rate was also constantly ele- 
vated, hovering between 110 and 140, except 
the thirteenth day only, when it remained at 
100. The respiratory rate, too, was elevated 
throughout her hospital stay, ranging between 
24 and 30 most of the time. The blood pressure 
on the second day was 148/80. Subsequent 
readings showed a low pressure of 98/60 to 
110/50 until two days before death when it rose 
progressively to 150/98. Two vaginal examina- 
tions postoperatively disclosed no abnormal 
findings. The blood cultures and Widal tests 
were negative. On March 13, 1934, the erythro- 
cytes numbered 2,970,000, leucocytes 9900, and 
platelets 132,000, and a transfusion of 500 c.c. 
of citrated blood was administered on that day. 
On March 15, 1934, the erythrocytes numbered 
3,400,000, hemoglobin 76 per cent, platelets 
220,000, but the leucocytes had risen to 15,600 
with 67 per cent non-segmented and 2 per cent 
segmented polymorphonuclears, 17.5 per cent 
lymphocytes, 10 per cent monocytes, Turck’s 
cells 2.5 per cent, and myelocytes 1 per cent. 
The urine, which had previously been negative 
for albumin was noted to give a two plus 
reaction and was loaded with bacteria. Cathe- 
terization had been necessary only once 
postoperatively. On March 17, 1934, the 
hemoglobin was 78 per cent, red blood cells 
3,940,000, white blood cells 16,750 with 65.5 
per cent non-segmented and 7 per cent seg- 
mented polymorphonuclears, 24.5 per cent 
lymphocytes, and 3 per cent monocytes. On 
March 20, 1934, during the period of diarrhea, 
the erythrocytes were noted to have dropped 
to 2,180,000, hemoglobin 68 per cent, whereas 
the leucocytes numbered 15,050 with 65.5 per 
cent non-segmented and 17 per cent segmented 
polymorphonuclears, 9.5 per cent lympho- 
cytes, 7 per cent monocytes, and 1 per cent 
myelocytes. The urine still gave a two plus 
reaction for albumin and many coarsely and a 
few finely granular casts, a moderate number 
of red blood cells and epithelial cells were noted. 
On March 21, 1934 450 c.c. of citrated blood 
were administered. On March 22, 1934 another 
transfusion was attempted through the con- 
tinuous intravenous set-up but some difficulty 
was encountered and only about 100 c.c. of 
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blood were actually administered.* Following 
this, the urine was noted to be bloody, specific 
gravity 1.020, acid in reaction, albumin three 
plus, negative for sugar, and loaded with eryth- 
rocytes and leucocytes. On March 23, 1934, the 
urinary output began to decrease. Urinalysis 
showed specific gravity of 1.016, albumin three 
plus, erythrocytes and leucocytes in large 
quantities, and an occasional coarsely granular 
cast. Blood chlorides were 0.663, non-protein 
nitrogen was 81.9 mgm. and creatinine 2.84 on 
examination of the blood. On March 24, 1934, 
edema began to develop and muscular twitch- 
ings were quite pronounced. Small quantities 
of urine were voided involuntarily. Urinalysis 
yielded findings similar to those of the previous 
day with the addition of a great amount of 
laked blood. Fifteen per cent glucose solution 
intravenously failed to increase the urinary 
output or reduce the edema. The patient’s 
condition became progressively worse; coma 
developed on March 24, 1934 followed by death 
at 9:30 p.m. on March 25, 1934. 

The drugs used during the postoperative 
course were: thromboplastin, calcium gluconate, 
glucose and _ saline, ceanothyn, morphine, 
pantopon, sodium luminal, pitressin, codeine, 
sodium bromide, allonal, sodium amytal, 
digifoline, eschatin, oxygen, caffeine sodium 
benzoate, and insulin. 

At autopsy, the peritoneum was smooth with 
no evidence of peritonitis. The operative site 
showed good healing surrounded by recent 
adhesions; no evidence of thrombosis of pelvic 
veins. The lungs showed massive edema. The 
spleen, pancreas, adrenals, uterus and gastro- 
intestinal tract appeared normal. The liver 
was normal in size, pale yellow, brown and 
slightly fatty. Microscopically it showed wide- 
spread fatty change but no evidence of necro- 
sis. The kidneys were not enlarged but were 
congested, the capsules stripped easily and 
small amounts of cloudy urine were found in the 
pelves. Microscopically there was marked tubu- 
lar degeneration, hemorrhage into the tubules 
and hemorrhagic casts, with swelling and 
edema of the glomeruli and some periglomeru- 
lar exudate of serum and red cells. 

Anatomical Diagnosis. Toxic degeneration 
of kidney; fatty liver; mushroom poisoning (?). 

On November 6, 1935, the left tube was 
rechecked histologically and evidence of an 
ectopic pregnancy was found. 


*The donor for this transfusion was recently re- 
checked on November 11, 1935 and he was found to be 
a Group tv, Moss. 
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COMMENT 
The first case corresponds to what is 


clinically known as “reflex anuria.” The 
onset of the suppression of urine was com- 
paratively sudden after apparently normal 
kidney function for six days following ap- 
pendectomy. Death was impending when 
the decapsulation operation was done. 
Resumption of kidney function ensued, so 
that it is logical to assume that it was the 
result of the operation. 

The second case, however, was one of a 
progressive development and might well 
be described as one of “progressive renal 
failure.”’ Here, there was first a massive 
intraperitoneal hemorrhage followed by 
apparent recovery except for constant nau- 
sea, fever and elevated pulse rate. Then, on 
the sixth postoperative day a leucocytosis 
and albuminuria appeared followed by the 
development of a diarrhea and a drop in 
the hemoglobin and erythrocyte count. 
Finally, with a normal blood chloride read- 
ing, a decreased urinary output, bloody 
urine, edema, retention of nitrogen prod- 
ucts in the blood, and a rise of blood pres- 
sure terminated the picture on the fifteenth 
day. Degeneration of the tubular epithe- 
lium with periglomerular swelling were the 
only findings of note at autopsy. These 
findings correspond with the ones noted in 
cases of suppression of urine following 
transfusion. Whether this type of case 
would respond to a decapsulation operation 
is a matter of conjecture. 


CONCLUSIONS 


. Two cases of postoperative suppres- 
sion of urine are reported; one in which 
the suppression was progressive and an- 
other in which the onset was compara- 
tively sudden, corresponding to the type 
of case which is clinically known as “reflex 
anuria.” 

2. A decapsulation of the right kid- 
ney was performed in the case of “reflex 
anuria.”” 

3. The operation would appear to be of 
value in this type of case. 

[For References see p. 368.] 


| 


N reviewing the operative end results of 
8 cases of osteosclerosis of the carpal 
bones (semilunar, scaphoid) in my own 
series, it is interesting to note that the func- 
tional results are not as satisfactory as one 
is led to believe in a careful perusal of the 
literature. Gillies reports a case of a laborer 
seen in the latter part of 1923, at which 
time the patient experienced injury to the 
hand by a fall and several months later 
x-ray examination showed evidence of a 
so-called Keinboch’s disease. Examination 
nine years later showed an increase in the 
sclerosis but physical findings revealed only 
a slight limitation of motion in all direc- 
tions, but no subjective symptoms. All of 
my cases except 2, in which excision of the 
bone took place, complained of pain on 
forced motion of the operated wrist and all 
showed limitation of motion in all direc- 
tions and inspection showed some manner 
of deformity in comparison to the opposite 
normal wrist. 

The most acceptable theories as to the 
causation of painful osteosclerosis are two 
in number. The first is paroxysmal angio- 
spasm which causes a local ischemic painful 
attack lasting many minutes with the asso- 
ciated nerve tissue scarring involvement of 
small nerves resulting in a diminution of 
the vascular caliber and loss of nutrition 
of the affected bone with subsequent necro- 
sis. This type is, of course, dependent upon 
many traumatic insults to the affected 
part. 

The theory of Leriche is based upon an 
acute traumatic axon reflex characterized 
by vasoconstriction, vasodilatation with 
hyperemia followed by bone absorption. 
I may add the final stage is bone death with 
vascular obliteration. Slides of the patho- 
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logical specimens of the capsular or sur- 
rounding tissues and the bone tissue in the 
operative cases show obliterative vascular 
changes in all the vessels to and from the 
bones and in the end arteries the oblitera- 
tion is complete, associated with dead bone. 
Therefore I assume that, before the frag- 
mentation takes place, or loss of shape of 
the affected bone, or complete vascular 
obliteration, circulation is still present; 
by drilling of the affected bone and adja- 
cent bones with introduction of bone grafts, 
circulation can be restored. Bone grafting 
of the fractured scaphoid bone with result- 
ant healing of the fracture and retrabecu- 
lation has become a standard technique 
following its description by Murray in 
1933. The following case of osteosclerosis 
of the trapezoid bone is presented because 
of its unique and extremely satisfactory 
result. 


A. P., male laborer, aged twenty-two years, 
was admitted February 8, 1935, complaining of 
pain, disability and limitation of motion of the 
left wrist. 

The patient gives a history of injuring his 
left wrist two years previously. With three 
other men he was lifting into position a drum 
on which cables are wound. The drum weighed 
three hundred pounds and had to be lifted 
above the shoulders and then pushed into its 
socket. It was raised above the sockets and, in 
dropping it in place, it did not fit securely and 
bounced back, the men catching it in their 
hands and shoving it into position. When it 
bounced back, it struck the patient, hyper- 
extending the thumb and extending the wrist. 
It was followed immediately by pain, but the 
patient worked through the day. For about 
three weeks, he was treated with adhesive 
strapping for a sprained wrist, but continued to 
work. The pain ceased for a while, but soon 
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became progressively worse and, at the end of 


a year, he was forced to stop his occupation 
because of aching and limitation of motion and 
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The x-ray examinations at that time were 
reported as supposedly negative. However, 
atrophy was noted about all the carpal bones 


Fic. 1. X-ray picture taken in 1934, one year after injury, shows increased 
density of trapezoid bone. 


tenderness about the carpal area. 

He was seen by numerous doctors and x-ray 
examinations were made and no diagnosis 
could be reached. A copy of an x-ray report 
made at St. Luke’s Hospital one year (Fig. 1) 
after the injury revealed that the left wrist 
showed decalcification of all the bones, and 
increased density in the trapezoid bone. There 
was no sign of narrowing of the articular carti- 
lages or destruction of any of the bones. 

The records from the Labor Dept., Sep- 
tember 17, 1934, revealed that both upper 
extremities were examined very carefully. 
There was, upon measurement, a diminution 
in the circumference of about 144 inches of the 
left upper extremity, including the left hand. 
There was no functional defect in the mobility 
of the left shoulder or elbow joint. The left 
wrist joint seemed to be fixed and it was very 
difficult to say whether this was due to pain or 
that the patient’s complaints during manipula- 
tion were due to disease. The condition, how- 
ever, impressed the examiner as an inflamma- 
tory condition due to some infection. 


and also lessening of the space of the radio- 
carpal articulation. The case was dismissed as 
not being of neurogenic or traumatic origin. 
Physical Examination. February 8, 1935, 
showed the patient to be in good general condi- 
tion and there was no evidence of polyarthritis 
about his terminal joints nor did he complain 
of any pain except about the left wrist. Exami- 
nation was concentrated on the left forearm and 
hand. The left forearm showed slight atrophy. 
The left wrist appeared slightly warmer than 
the right in the region of the carpal bones. 
There was considerable atrophy of the wrist 
region and motions were limited in all direc- 
tions, with some limitation of motion about the 
fingers. There was considerable puffiness about 
the dorsal region of the scaphoid and the trap- 
ezoid bone. This area was exceedingly ten- 
der and there was an increase of surface heat. 
X-ray examination (Fig. 2) at that time showed 
moderate decalcification of the bones of the 
wrist. The exception was in the trapezoid bone 
where there was a blurred increase of calcifica- 
tion obscuring to a large degree the possibility 


: 
3 
: 
> 
“a 
> + of 
j 
‘ 


New Series Vor. XXXIV, No. 2 Wagner—Carpal Osteosclerosis American Journal of Surgery 359 


Fic. 2. X-ray pictures taken in 1935, before operation, bone and tissue detail show marked increase of 


density of trapezoid bone. There is marked atrophy of all carpal bones. The articular space around the 
trapezoid bone is partially obliterated. 


Fic. 3. X-ray pictures three months after operation. The grafts of trapezoid 
bone are intact, but the carpal bones are assuming a more normal appearance. 


3 — 

x 

— \ 


NoveMBER, 1936 


Wagner—Carpal Osteosclerosis 


360 American Journal of Surgery 
trapezoid bone. The tendons were retracted 
laterally and the parts inspected. The soft tis- 
sues covering the trapezoid bone were slightly 


of the bone trabeculae. No actual destruction 
of the bone was visible and no gross deformity 


in the outline noted except the articular spaces 


Fic. 4. X-ray pictures taken five months after operation show a striking change 
in all the carpal bones. The grafts are increasing in density. 


around the trapezoid were thin and practically 
lost between the articulation of the metacarpal 
bones with the trapezoid bone. The opinion 
was given that the pathology of the trapezoid 
bone suggested that it may be an early stage 
of the so-called Keinboch’s disease or traumatic 
osteosclerosis. 

Laboratory Findings. The urine, Wasser- 
mann and Kline tests were all negative; blood 
chemistry mgm. per 100 c.c. showed nitrogen 
2.5, urea 12, uric acid 2.5, creatinine 1.5, sugar 
100, calctum 9.6 and phosphorus 3.7. 

Diagnosis. Keinboch’s disease or traumatic 
osteosclerosis of the trapezoid bone, left wrist. 

Treatment. It was thought that excision of 
this bone would probably cause greater loss of 
function and it was decided to attempt rejuve- 
nation of the trapezoid bone by establishment 
of a collateral circulation, by drilling holes to 
the neighboring carpal bones, that is, the os 
magnum and trapezium. 

Operation. February 15, 1935. With a tour- 
niquet about the arm, the left carpal area was 
explored through the dorsal incision over the 


edematous and reddened and gave the impres- 
sion of inflammation. Sections of the soft tissues 
were removed for examination and the liga- 
mentous structures were then reflected and the 
trapezoid bone exposed. Its articular spaces 
were greatly narrowed. There was no sign of 
pus and the bony structures were still intact. 
However, the bone was soft and could be perfo- 
rated very easily with sharp instruments. Sec- 
tions of the trapezoid bone were removed for 
examination and, with a hand drill, a hole was 
made from the dorsal surface of the trapezoid 
bone, obliquely, into the central surface of the 
os magnum. The corresponding hole was also 
driven through the medial surface of the trape- 
zoid bone into the trapezium slightly inward 
and downward. Small, match-like grafts were 
removed from the crest of the tibia and placed 
in the holes uniting the trapezoid and adjacent 
bones. The wound was closed in layers and a 
plaster dressing applied. 

Pathological Description. (Fig. 7.) Sections 
of the soft tissues surrounding the bone show 
fibro-fatty tissues, probably periosteum, in 
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which are numerous small arteries with greatly 
hypertrophied muscular coats. The lumina are 
almost obliterated by an overgrowth of young 
connective tissues. Most of the blood vessels are 
surrounded by large numbers of small lympho- 
cytes. The fundamental process appears to be 
an obliterative endarteritis, not unlike that 
seen in certain infectious granulomas. Diag- 
nosis: Obliterative endarteritis. 

(Fig. 8.) These are sections of a small frag- 
ment of bone. The entire section measures 
about 3 mm. in diameter and is composed of 
small spicules of bone, most of which are viable, 
but a few at the periphery are undergoing sim- 
ple necrosis. The spicules are small and their 
architecture is in the arrangement of a mosaic 
not unlike that frequently seen in Paget’s 
disease. They are closely packed together with 
little intervening marrow spaces. The osteo- 
cytes appear well preserved. Surrounding the 
spicules are rows of well preserved osteoblasts. 
The marrow space is replaced by a delicate 
granulation tissue. The appearance is that of a 
type of sclerosing osteitis to which it is impossi- 
ble to attach any specific name. 

Course. The wound healed per primum and 
the plaster of Paris dressing was worn for about 
six weeks with the wrist in dorsiflexion. Active 
motions of the fingers were started immediately 
after operation and removal of the plaster, the 
patient complaining of no pain. The inflamma- 
tion about the wrist had subsided. There was a 
good range of motion in the fingers and the 
cock-up splint was substituted for the plaster. 
He was examined from time to time and com- 
plained of no pain. At the end of three months, 
all support was removed. His examination 
three months from operation showed that 
there was no swelling of the dorsum of the 
wrist; no puffiness in the region of the trapezoid 
bone; dorsiflexion was to 160° and flexion to 
160°. Lateral motions were good. Check-up 
x-ray pictures (Figs. 3, 4, 5, 6) were made from 
time to time which showed the restoration of 
the shape of the trapezoid bone, and also the 
return of the calcium deposit in the carpal 
bones and the trabeculation of the osteosclero- 
tic trapezoid bone. 

Six months after operation, the patient 
returned to work. At his last examination on 
December 3, 1935, he was working full time, 
lifting hundred pound bags. He complains of 
no discomfort and the only symptom is restric- 
tion of motion. Examination of the wrist at 
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that time shows that it appears like its fellow. 
Lateral motions are not restricted nor is there 
any restriction of motion in the fingers. There 
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Fic. 5. X-ray pictures taken eight months after 
operation show the beginning trabeculation of the 
trapezoid bone and the carpal bones resuming the 
deposit of calcium. The grafts are disappearing. 


is restriction of motion in extension to 45° but 
flexion was up to 130°. 

Comparison of the Original X-ravs with the 
Last X-ray Films. The roentgenologist of the 
Ruptured and Crippled Hospital, Dr. Raymond 
W. Lewis, very kindly compared the original 
and the last films (Figs. 1 and 6). He states that 
comparing the original films on February 8, 
1935, with the present films on December 6, 
1935, it is noted that, in the original film there 
is a diffused but sharply localized increase in 
density in the trapezoid bone, which practically 
obscures all the trabeculations in this bone. No 
actual destruction is visible in the bone. How- 
ever, its outline is somewhat distorted and the 
joint cartilages are apparently lessened in 
width. In the present film, December 1, 1935, 
outside the areas occupied by the grafts, there 
is no increase in density in the trapezoid and 
the bone structure in the operated area which 
includes the surface of the trapezoid bone; the 
structure Is as clear as in the surrounding carpal 
and metacarpal bones with normal trabecula- 
tion, showing that the circulation has been 
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Fic. 6, X-ray pictures taken ten months after operation show a normal trabeculation of all carpal bones. The 
trapezoid has a normal appearance. The grafts have almost disappeared. The articular spaces are normal. 


Fic. 7. Section of tissue surrounding the trape- Fic. 8. Section of tissue from the trapezoi 
zoid bone showing obliterative endarteritis. bone showing sclerosing osteitis. 
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returned and the trapezoid bone appears 
living. 


Operative Technique. The affected bone is 
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Fic. 9. Schematic drawing showing, 


A, method and direction of placing 


drill hole in affected bone; 
method of inserting bone graft. 


exposed through a three inch incision in the 
dorsum of the wrist, following the placing of a 
tourniquet in the arm. The capsular ligaments 
are split horizontally and separated from the 
affected and adjacent bones. In the case of bone 
grafts to the trapezoid bone (Figs. 9 and 10), the 
drill holes are made from the center of the trape- 
‘zoid bone obliquely downward because the ar- 
ticulations of the trapezium, trapezoid and os 
magnum form an angular relationship, with the 
apex being the trapezoid bone. In the case of 
the lunate bone (Figs. 9 and 10), the relationship 
is somewhat reversed. Therefore the drill holes 
are made through both the scaphoid and the 
cuneiform downward into the semilunar bone. 
A one-quarter inch hand drill suffices, and 
small match-like grafts secured from the crest 
of the tibia are placed across the affected area. 
Wounds are closed in the usual manner and the 
forearm including the fingers is encased in 
plaster with the wrist in moderate extension. 
At the end of two weeks the fingers are exposed 


B, 
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and full motion is allowed. At the end of a 
month, the plaster is removed and check-up 
x-ray pictures are made. A cock-up splint is 


Fic. 10. Schematic drawing 
illustrating B, bone grafts in 
situ for disease of lunate 
bone; B’, bone grafts as used 


in reported case, i.e.,trapezoid 
bone. 


applied and worn for three months, at which 
time it can be discarded. Physiotherapy can be 
instituted and full function allowed when all 
symptoms have disappeared and the circula- 
tion has been restored by the appearance of 
trabeculation of the operated bone as noted by 
comparison of serial roentgenograms. (Figs. 


26) 


SUMMARY 


An operative procedure is suggested 
for the re-establishment of a circulation 
in traumatic osteosclerosis of the carpal 
bones with subsequent rejuvenation and 
retrabeculation of the affected bone with 


restoration of its normal appearance. 
Whether the drilling in itself is adequate, 
I am not prepared to say. The bone grafts 
across the joint spaces seem to be absorbed. 
The functional result with this method 
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seems to be better than the 8 cases of exci- 
sion of the affected carpal bone, no doubt 
because the anatomical relationship of the 
carpal bones has not been destroyed. 
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UNUSUAL TYPE OF MADELUNG-LIKE DEFORMITY * 
CASE PRESENTATION 
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N unusual type of Madelung-like 

A deformity of bone is presented for 

the following reasons: (1) The exact 

type of the deformity to be described is 

very rare. (2) This case adds another fea- 
ture to a logical basis of pathogenesis. 

Madelung in 1878 was the first to de- 
scribe a gradual, progressive deformity of 
the hands and wrists which consists of a 
palmar bowing of the radius of varying 
degree, including the carpus and the hand 
and develops near the onset of puberty. 
' The ulna becomes separated from the car- 
pus and as it fails to follow the deviation 
of the radius, it projects markedly back- 
ward. The appearance of the wrist is not 
unlike that of a Colles’ fracture with a 
dorsal bowing and shortening of the radius. 

There are several variations associated 
with Madelung’s deformity that have sub- 
sequently been described. 

1. A dorsal deviation of the inferior 
articular surface of the radius on the trans- 
verse axis, instead of the classical volar 
deviation; 

2. A lateral bowing of the radius, sharp 
or gradual, at its epiphysis and sometimes 
a bowing of the shaft in its lower third with 
concavity toward the ulna; this deformity 
results in ulnar deviation of the hand; 

3. Wedge shaped angulation of the 
proximal row of carpal bones instead of 
the usual semicircular arrangement, be- 
cause of the abnormal position of the radius 
and ulna; 

4. Exostoses and rarefactions of articu- 
lar surfaces of the radius and ulna; 

5. Concomitant lesions are multiple ex- 
ostoses and cervical ribs. 


The case to be reported is a variation 
inasmuch as the ulna is primarily involved 
instead of the radius, the shortening and 
deviation occurring primarily in ulna. 


CASE REPORT 


The patient is a forty-one year old colored 
female, who was admitted to the hospital with 
a diagnosis of Colles’ fracture of the right wrist. 
The patient was struck by a taxi and fell on her 
outstretched hand. She entered the hospital 
because of pain and limitation of movement in 
the right wrist. She also complained of pain in 
the right hip. 

Her past history reveals no familial diseases. 
The patient has been employed doing light 


LABORATORY DATA 


be 
Red blood cells............ 
Hemoglobin 

White blood cells 
Polymorphonuclear cells 

Blood Chemistry: 


Creatinine 


Phosphorus 
Serum globulin 
Serum albumin 
Blood Kahn test negative 
Basal metabolism + 10 per cent 
Oscillometer readings plus 3 ex- 

cursion over both feet at pres- 

sure of 210 
E. K. G. Sinus rhythm with ven- 

tricular premature beats. 

Urine Examination: 

Specific gravity 1.014 
Negative for glucose, albumin 

and Bence-Jones albumin 
Microscopic negative 


* From the Surgical Service of Harlem Hospital, Charles S. B. Cassasa, Director. 
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housework for past thirty years without any 
restriction in activity. There is no addiction to 
drugs, tobacco or alcohol. 


Childhood diseases consisted of mumps and 
measles. The patient was told she had influenza 
in 1914, at the age of eighteen years. At the age 
of twenty-five years, she began to feel aching 
and weakness of the hands, particularly during 
manual work. This has abated considerably. 
There is no history suggestive of endocrine dis- 
turbance during puberty other than scanty 
menstrual periods, lasting only two days and 
accompanied by dysmenorrhea. The onset of 
menses was at thirteen years of age and was 
irregular. Patient has been married twenty-two 
years and there have been no pregnancies, 
although contraceptive measures were not used. 
Within the past few years, there has been a 
slight loss of weight, dyspnea on moderate 
exertion, occasional palpitation and _ slight 
blurring of vision but no other complaints. 
Physical examination reveals a_ colored 
female not acutely or chronically ill. There is 
hyperpigmentation about the eyes and in the 
folds of the breast. The patient is of the sthenic 
habitus. There are no visible abnormalities of 
the skull or face. The pupils are irregular but 
react well to light. There is an arcus senilis but 
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no occular palsies or restriction in the visual 


fields. The fundi show narrowing of the retinal 
arteries and slight arteriovenous compression. 


Fic. 1. Illustration of prominent ulna styloid processes and plantar subluxation. 
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There are no areas of hemorrhage or atrophy 
and no exudates. Mouth, nose and ears show 
nothing striking. The thyroid gland is not pal- 
pable. There are equal excursions of the chest 
wall. 

The breasts are small and atrophic. The 
lungs are clear. The heart is clinically enlarged. 
The point of maximum impulse is in the sixth 
intercostal space almost to the anterior axillary 
line. No murmurs are heard. There is a bell- 
like Ay on auscultation at Erb’s point. The 
apex and pulse rates are 70. 

The abdomen is soft and obese; no operative 
scars are present; no masses are palpable and no 
costovertebral tenderness. The edge of the liver 
can just be felt. The back shows no abnormali- 
ties in vertebra or muscle tone. Rectal examina- 
tion reveals no masses. Vaginal examination 
discloses a small anteflexed uterus. The fornices 
are clear. Neurological examination shows 
equal and active deep reflexes, good muscular 
coordination and no sensory impairment. No 
peripheral edema is observed. 

Examination of the osseous system reveals 
the following: 
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1. Clavicles are very thick; 
2. The internal malleoli are very flat; the 
tubercles of the tibia are very prominent; 
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ous subluxation of the ligaments of the 
lower forearm, carpus and hand, this ex- 
planation is not sufficient. Disturbances of 


Fic. 2. A. Right hand. Anterior posterior view shows slight bowing of radial ‘epiphysis. Lateral view shows 
palmar subluxation of carpus and hand. There is shortening of the ulna as well as lateral and palmar 
bowing of the ulna at the lower third and at the distal epiphysis. B. Left hand. Anterior posterior view 
shows wedge shaped angulation of the proximal row of carpal bones instead of the usual semicircular arrange- 
ment. Lateral view shows shortened ulna and characteristic bowing. 


3. On gross examination of the wrists, (Fig. 
1), the ulnar styloid processes are very promi- 
nent. There is a slight subluxation of the hands 
and carpus palmarward. The hands are held 
in slight abduction, by choice. There is an 
increased ability for palmar flexion and to 
deviate the hand ulnarward, but decreased 
dorsiflexion. The prominent styloid processes 
of the ulna can be felt articulating with the 
radius. There is no pain on movement of the 
two bones or upon pressure in the interosseous 


space. 


X-ray examination of the long bones reveals 
that the deformity is localized to the wrists 
(Fig. 2). There is involvement of both wrists, 
more marked on the right. There is lateral 
bowing of the ulna at its lower third and at the 
distal epiphysis with the concavity facing 
toward the radius. There is no curvature of the 
radius although there is a slight bowing of the 
radial epiphysis toward the ulna. A conspicuous 
palmar bowing and shortening of the ulna is 
present; also a slight palmar subluxation of 
carpus and hand. 


Although Madelung attributes the de- 
formity that bears his name to a spontane- 


ossification of the epiphyseal cartilage of 
radius and ulna are more significant. For 
example, in the usual posterior deformity, 
ossification of cartilaginous exostoses on 
the anterior aspect of the radius has been 
slower than that on the posterior aspect. 
This concept is substantiated by roent- 
genographic evidence of irregularities of 
the epiphyseal line of the radius and by 
frequent reports of Madelung’s deformity 
associated with exostoses in bones other 
than the radius. 

At puberty there is a physiological laxity 
of all tissues including bone. This softening 
is more evident in women and accounts 
for the fact that over 70 per cent of the 
cases of Madelung’s deformity occur in 
them. A similar disturbance of epiphyseal 
growth is found in Osgood-Schlatter’s dis- 
ease, Koehler’s disease and the adolescent 
genu vara and valga. It is probable that all 
these osseous disturbances represent simi- 
lar assymetrical epiphyseal growth with 
specific bone predilection. 

The clinical picture is that of a progres- 
sive disease. The onset, usually at pubert y 
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is with weakness, tenderness and stiffness 
and sometimes slight pain on forced move- 
ment of the wrist. In two or three years the 
disease becomes stationary with residual 
limitation of motion and weakness. In the 
usual anterior type of deformity, extension 
of the wrist is diminished and flexion is 
increased; there is an Increase in adduc- 
tion and a diminution in abduction. In 
other words, those motions which op- 
pose the direction of the deformity are 
restricted while the opposite motions are 
increased. 

The disease is not occupational. How- 
ever, it occurs more often in the poor classes 
suggesting that a nutritional element may 
be involved. It is bilateral in about 50 per 
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cent of the cases although one wrist usually 
shows more involvement. 


SUMMARY 


The outstanding features of a case of 
Madelung-like deformity presented are the 
following: 

1. There is primary involvement of the 
ulna producing an atypical form of de- 
formity, which is most unusual. 

2. The association of possible endocrine 
disturbance is suggested by the disturbed 
menstrual history of the patient from the 
onset of puberty. 

3. The case is observed at a late stage. 

4. There is an associated essential hyper- 
tension. 


4. BorpLey, JAmes, 1. Reactions following trans- 
fusion of blood with urinary suppression and 
uremia. Arch. Int. Med., 47: 288-315 (Feb.) 1931. 

5. Bancrort, F. W. Anuria following transfusion, 
effect of decapsulation of both kidneys. Ann. 
Surg., 81: 733 (April) 1925. 

6. BessessEN, Daniet H. Renal decapsulation for 
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JEJUNAL DIVERTICULOSIS* 


R. S. RosEepALe, M.D. AND H. R. M.D. 


BUFFALO, N. Y. 


EJUNAL diverticulosis is characterized 
by the presence of multiple, uncom- 
plicated out-pouchings of the wall of 

the jejunum. Congenital diverticula result 
from incoordinated embryological develop- 
ment, are most often single and lie on the 
free border, their walls consisting of all the 
anatomical layers of the jejunum. Acquired, 
or false diverticula, with which the present 
communication is concerned, are multiple, 
and situated, with rare exceptions, along 
the line of the mesenteric attachment, in 
close relationship to the branches of the 
superior mesenteric artery. Only a fraction 
of the layers of the normal jejunal wall, 
usually the circular and longitudinal muscle 
tunics being absent, compose their walls. 

The incidence and pathology of this 
interesting condition was treated in a 
recent paper,! and a review of the available 
literature up to 1934. Included also was the 
report of 3 cases of jejunal diverticulosis 
found in approximately 5000 autopsies, 
thus bringing the total number of recorded 
cases to 74. Four more instances have been 
found since. The intent of the present com- 
munication is to present this material and 
to comment further on the etiology of this 
condition. 

It has been our practice during the past 
year to examine the small intestine care- 
fully in situ, and then insufflate it with air 
under a moderate pressure. Doubtless this 
accounts for the comparatively large num- 
ber of cases found within that period of 
time, as compared with previous results, 
some 300 cases coming to postmortem 
examination during the year. It seems 
reasonable to assume that if this procedure 
were to be routinely done in all autopsies, 
more examples of jejunal diverticulosis 
would be discovered. 


In 5000 complete x-ray gastrointestinal 
examinations, not one instance of jejunal 
diverticulosis has been revealed. However, 
the uncertainty of roentgenological diag- 
nosis of this condition is well recognized 
among radiologists. To determine the 
absolute incidence, therefore, only those 
cases in which the intestinal tract has been 
carefully examined at autopsy should be 
considered. 

Goldfarb? in 1934, stated that he had 
found evidence of diverticula in the 
duodenum, jejunum and ileum in x-ray 
examination, but he failed to mention the 
number of cases examined and the number, 
size and distribution of the diverticula. 

Rankin and Martin,*® reporting the 
figures of the Mayo Clinic in a five-year 
period, 1927-1931, recorded 111 single or 
multiple diverticula of the duodenum 
among 72,175 roentgenologic examinations 
of the stomach. Of 956 stasis examinations 
of the small bowel during this time, only 
3 cases of diverticulosis were found. They 
estimated occurrence of diverticula in the 
small bowel at the Mayo Clinic as once in 
36,357 examinations. In 27,006 examina- 
tions 1,562 cases of diverticulosis of the 
colon were found, an incidence of 1-17. It 
seems reasonable to assume that more in- 
stances of jejunal diverticulosis might be 
discovered if more stasis examinations of 
the small bowel were made. 

Edwards? in 1934 reported the examina- 
tions of 10 specimens of jejunal diverticulo- 
sis and the x-ray demonstration of 2 other 
cases. His original classification of diver- 
ticula of the small intestine is as follows: 

A. Congenital diverticula. 

1. Meckel’s 
2. Non-Meckelian 
(a) Giant diverticula 


* From the Departments of Pathology and Surgery, Buffalo City Hospital and the University of Buffalo, Buffalo, 
N. Y. 
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(b) Diverticula associated with 
ectopic pancreatic nodules 
(c) Cyst-like diverticula 


Fic. 1. Photograph of contrast x-ray study of portion 
of jejunum in Case 1. The mesentery has been 
partially removed. Two small diverticula are seen on 
the mesenteric border. 


B. Acquired diverticula 
1. Primary or hernial type 
2. Secondary type 
(a) Diverticula due to disease of 
the bowel wall 
(b) Traction diverticulum 
(c) Pseudo diverticula, e.g. chole- 
dochoduodenal fistula. 
Chapman’ in 1934 could find only 32 
cases of diverticulosis. Schmidt and Gutt- 
man* in 1934 reported one case discovered 
radiographically and confirmed at autopsy. 


CASE REPORTS 


Case 1. T. F., a white male, fifty-three 
years of age, had been under intermittent 
observation and treatment for diabetes mellitus 
in the Out and In Patient Departments of the 
Buffalo City Hospital since September 17, 
1934. The other clinical diagnoses were 
exophthalmic goitre, dental caries and arterio- 
sclerosis. Gastrointestinal complaints had been 
denied on a number of occasions, therefore 
there were no gastrointestinal x-ray studies. 
He was admitted in severe diabetic coma 
January 27, 1935 and expired within several 
hours. 

At autopsy the anatomical diagnoses were 
generalized arteriosclerosis; chronic fibrous 
pleurisy; chronic fibrous adhesive pericarditis; 
atrophy of pancreas; dehydration; parenchy- 
matous degeneration of the heart, kidneys and 
liver; cardiac dilatation; jejunal diverticulosis. 

There were 6 diverticula in the first eighteen 
inches of the jejunum situated on the upper 
surface of the mesentery, their fundi in relation 
to the mesenteric arteries with definite fibrous 
thickening of the serosa over the apex of the 
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fundi. On coronal section the diverticula were 
pyriform and possessed a relatively wide ostium 
which was devoid of valves. The remainder of 
the intestinal tract exhibited only congestion. 

There was only the usual amount of fat 
between the serosal leaves of the mesentery. 
The branches of the superior mesenteric artery 
were definitely sclerotic. 

Case. K. P., a white female, aged sixty- 
one years, was admitted to the Buffalo City 
Hospital on February 25, 1934. Clinical, 
radiographic and brosconchopic studies estab- 
lished a diagnosis of carcinoma of the right 
lung. She stated that she had been very con- 
stipated “‘all her life’ and used cathartics 
habitually. Past illnesses and operations in- 
cluded “ptosis of the intestine” in 1901, 
appendectomy followed by peritonitis in 1901 
and a nephrotomy in the same year, chole- 
cystostomy and removal of a uterine tumor in 
1918. The remainder of her clinical history is 
not related to the present consideration. 
There was no x-ray examination of the gastro- 
intestinal tract. 

At autopsy the body was that of a poorly 
nourished white female estimated to weigh 
ninety pounds. The anatomical diagnoses 
were bronchogenic carcinoma with extension 
to the regional lymph nodes and metastases 
to the liver; emaciation and anemia; paren- 
chymatous degeneration of the heart, kidneys 
and liver; cardiac dilatation; pulmonary con- 
gestion and edema; defect of appendix and 
partial defect of Fallopian tubes; chronic 
fibrous peritonitis; abdominal scars; multiple 
jejunal and ileal diverticuloses with isolated 
chronic jejunal peridiverticulitis. 

There were 28 round and elliptoid diverticula 
on the concave aspect of the first three feet 
of the jejunum, the fundi varying from 0.5 to 
5 cms. in diameter. The fundus of each pro- 
jected upon the upper mesenteric surface and 
was in relation to a branch of the mesenteric 
artery. These were not sclerotic, either grossly 
or microscopically. The mouths of two were 
narrower than the fundi, and, in relation to 
them were valve-like projections of the valvu- 
lae conniventes. There was fibrous thickening 
of the serosa over the fundus of the largest 
diverticulum. Fibrous bands extended from 
the pelvic organs to and between coils of small 
intestine. Two diverticula 0.5 cm. in diameter, 
were found in the terminal ileum, also project- 
ing from the lateral aspect of the bowel wall, 
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with their fundi pointing towards the mesentery. 
The mesenteric fat was normal in thickness. The 
colon showed only congestion and edema. 
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The autopsy was performed twenty-four 
hours after death. 
The anatomical diagnoses were chronic 


Fic. 2. Photograph of contrast x-ray study of a 
jejunal loop in Case 1. Nine diverticula of 
varying sizes are seen. Their relationship to 
vessels is partly indicated. 

Photomicrographs of these are very similar 
to those shown in Surgery, Gynecology and 
Obstetrics of August, 1935. 


Case ur. E. M., a white female, twenty- 
eight years of age, was admitted to the Buffalo 
City Hospital on July 28, 1920, complaining of 
interscapular pain, cough with expectoration, 
night sweats and loss of strength and appetite. 
Her past history was irrelevant except for an 
appendectomy in 1919. The only gastrointes- 
tinal symptoms were some epigastric “sore- 
ness”’ for two months and constipation for a 
longer but indefinite period. Physical signs in 
the chest examination were interpreted as 
denoting thickened pleura and apical cavities. 
The abdomen and other parts were essentially 
negative. 

Emaciation, anemia and loss of strength 
were progressive. Hemoptysis and hoarseness 
developed. Death followed approximately eight 
months after admission, being preceded by a 
massive pulmonary hemorrhage. 

Acid-fast bacilli were found repeatedly in the 
sputum. There was a moderate secondary 
anemia. Roentgenograms of the thorax showed 
cavitation of the upper lobes and irregular 
infiltration of the lower ones. All other labora- 
tory data were normal. 

The clinical diagnoses were chronic pulmo- 
nary tuberculosis; tuberculous laryngitis; mas- 
sive pulmonary hemorrhage. 


Fic. 3. Photograph of contrast x-ray study of a 
jejunal loop of Case rv. Seven diverticula are 
shown. Valves can be seen projecting into the 
ostia of some. 


ulcerative pulmonary tuberculosis; tubercu- 
lous bronchopneumonia; emaciation; pulmo- 
nary hemorrhage; tuberculous ulceration of 
terminal ileum and cecum; chronic pelvic fi- 
brous peritonitis; multiple diverticulosis of 
duodenum and jejunum. 

The jejunum and ileum from this case un- 
fortunately were not preserved and so could not 
be studied. The description in the autopsy 
protocol prepared by Dr. Wm. F. Jacobs, is 
herein quoted: “‘A number of cystic or diver- 
ticulous areas are found in the second and third 
portion of the duodenum; one is about 3 cm. 
in diameter, and another smaller one distal to 
this in the third portion of the duodenum is 
about 1.5 cms. On the first portion of the 
jejunum there are a number of well outlined 
cysts that extend definitely into the mesentery. 
These range in size from 1-1.5 cm.” 

Case tv. K. F., a white female, aged sixty- 
eight years, entered the Buffalo City Hospital 
on October 5, 1934, complaining of pain in the 
lower abdomen and nausea and vomiting of one 
week’s duration. Two admissions during the 
previous four years were for the treatment of 
hypertension, chronic arthritis and erysipelas. 
Gastrointestinal symptoms were not mentioned 
at any time so there was no x-ray examination 
of the gastrointestinal tract. Death occurred 
four days after admission. 


5 
4 
AR? 
ch. 
at 
4 


372 American Journal of Surgery Rosedale, Lawrence—Diverticulitis 


The autopsy was performed two and one-half 
hours after death. The body was that of a white 
female weighing about 95 pounds. The principal 
anatomical findings were gangrenous appendi- 
citis; peritonitis; subdiaphragmatic abscess; 
cloudy swelling of the parenchymatous organs; 
pulmonary congestion and edema; chronic 
cholecystitis; generalized arteriosclerosis; cysti- 
tis emphysematosa; diverticulosis of the jeju- 
num and colon. 

In the upper 48 inches of the jejunum there 
were 34 diverticula on the mesenteric border, 
extending into the leaves of the mesentery and 
presenting on its upper, i.e., its anterior surface. 
The fundi of some of these were in axial relation 
to vessels. Some were ovoid in shape, others 
flattened elliptoid with wide mouths, and 
possessed pseudo-valves, and varied in size from 
that of a small pea to a hazelnut. There was 
about twice the usual amount of mesenteric fat 
and the branches of the superior mesenteric 
artery exhibited sclerotic changes. There were 
many uncomplicated diverticula in the colon. 


COMMENT 


In the present group of 4 cases, as well 
as the 3 reported previously by Rosedale,’ 
there appears to be no common organic 
etiological factor with the exception, per- 
haps, of debility and the presence of a 
wasting disease. This has been mentioned 
by Boyd’ in his discourse on diverticulosis. 
All of our cases showed marked cachexia. 
The ages of the patients varied widely, the 
youngest being twenty-eight years and the 
oldest sixty-eight years. Sex could not be 
considered as a factor. 

Sclerosis of the vasa recti was absent in 
4 cases which tends to disprove Butler’s 
hypothesis® that sclerosis of these vessels 
with resultant rigidity is an important 
etiological factor. In no case was venous 
congestion or engorgment of mesenteric 
veins noted. 

Fraser? has demonstrated the paucity of 
longitudinal muscle fibers in the jejunum, 
especially at the mesenteric border. This 
makes for sites of potential weakness which 
are further weakened by entry of the 
mesenteric vessels. With increased intra- 
abdominal pressure resulting from obstruc- 
tion, coughing, sneezing, etc., diverticula 
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develop at such points. He apparently has 
produced diverticula at the mesenteric 
border in direct relation to the vessels by 
slowly inflating fresh postmortem speci- 
mens of jejunum. Only one of our autopsied 
cases had evidenced chronic or intermittent 
intestinal obstruction. 

Butler likewise believes that increased 
intra-intestinal pressure gives rise to diver- 
ticula. He thinks that sclerosis of the 
terminal branches of the superior mesen- 
teric artery causes “traction pockets” 
which, with the increased intra-abdominal 
pressure, produces diverticula. He, too, has 
produced outpouchings of the jejunum in 
fresh autopsy material by gradual inflation. 
The absence of sclerosis in some of our 
reported cases has already been mentioned. 

With a similar technique we have at- 
tempted to produce diverticula in 35 fresh 
postmortem specimens of jejunum. Using 
a measured pressure we were unable to 
produce any definite outpouchings on the 
mesenteric side of the jejunum even with 
an intra-intestinal pressure of 1.5 pounds 
of mercury. In most cases, the specimen 
ruptured without any evidence of diver- 
ticula. Such pressure as this is far greater 
than would develop during life. It must be 
remembered also that postmortem intes- 
tine is devoid of muscle tone and support 
by the intra-abdominal structures, con- 
sequently an even greater pressure than 
that used in experiments on autopsy 
material would be required to produce 
diverticula in the living. 

Chapman has suggested that “changes 
of connective tissue, loss of elastic tissue 
and changes analagous to hyalinization 
in the submucosa . . . and hammer like 
changes in pressure due to rapid contrac- 
tions of gut alternating with periods of 
complete emptiness”’ may cause herniation 
of the muscle coats. No hyalinization in the 
submucosa could be found in our cases nor 
can we state whether or not loss of elastic 
tissue Is a primary or secondary change. 

Edwards likewise has postulated that 
abnormal muscular action may be the 
primary factor in the production of diver- 
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ticula. He believes that incoordinated con- 
tractions with relaxation of certain fibers 
and spastic contractions of adjacent ones 
produce both an alteration of local pressure 
and lowering of the resistance of the wall 
to that pressure. He supports this by point- 
ing out the hypertrophy of the muscularis 
noted in many specimens. This was present 
in some of our cases. 

We are in accord with Edwards, for in 
view of the lack of possible etiological 
organic factors it would seem perhaps more 
logical to assume that some achalasia or 
imbalance of muscle, due possibly to spasm 
of the circular fibres, is a primary cause. 
This results in extrusion of the mucosa and 
submucosa through the point of greatest 
potential weakness, i.e. the entry of the 
mesenteric vessels. This is supported by 
the fact that all sections of diverticula in 
our cases showed the wall to be composed 
of only serosa, mucosa and a small amount 
of submucosa. This is also supported by 
analogy to the production of diverticula 
of the posterior portion of the upper end 
of the esophagus. These are generally con- 
sidered to be due to repeated spasm of the 
cricopharyngeus muscle with extrusion of 
the submucosa and mucosa through a 
muscular hiatus. 

It is interesting to note that none of 
of our cases presented any symptoms refer- 
able to their diverticula. One case with 
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a roentgenogram of the gastrointestinal 
tract showed no positive evidence of the 
condition. 


SUMMARY 


Four cases of jejunal diverticulosis have 
been presented with autopsy findings. One 
of these, we believe, is the fifth recorded 
case of jejunal diverticulosis associated with 
colon diverticulosis. The inconstant organic 
findings suggest that some abnormal 
muscular action may be the outstanding 
etiological factor in the production of 
diverticulosis. 
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INTRA-ABDOMINAL HERNIA 


REPORT OF 2 CASES 
RicHARD J. BENNETT, JR., M.D., F.A.C.S. 


NTRA-ABDOMINAL hernias’ with 

their resultant intestinal obstruction 

are considered more or less rare, yet 
within a relatively short time I encountered 
2 such cases. They were dissimilar anatomi- 
cally yet both must be considered as intra- 
abdominal hernias because there was a 
protrusion of a loop of intestine through 
an abnormal opening. In both instances 
definite strangulation of loops of intestine 
were encountered but fortunately surgi- 
cal intervention was accomplished early 
enough to avoid radical resection of the 
bowel. 

Cullen,* in a recent article on intestinal 
obstruction due to a hole in the mesentery 
of the ascending colon, gives a splendid 
review of the literature on this subject. 


CASE REPORTS 


Case 1. Male, aged twenty-six years, was 
admitted June 17, 1934. The family history was 
negative. Aside from the usual childhood dis- 
eases, he had had no serious illnesses and no 
operations. At 11 o'clock on the morning of 
admission the patient first experienced a sharp, 
colicky, lower right abdominal pain, relief 
from which was obtained by flexing the thighs 
on the abdomen. He felt nauseated during the 
day but did not vomit. 

Upon admission to the hospital at 4 o’clock 
in the afternoon, examinations of the urine and 
blood showed nothing abnormal. The abdomen 
was slightly distended and a mass approxi- 
mately 7 X 3 X 2cm. was palpable in the lower 
right quadrant. No inguinal or femoral hernias 
could be palpated. 

Six hours after admission to the hospital, 
under general anesthesia, the abdomen was 
explored through a lower right midrectus 
incision to the right and below the umbilicus. 
The appendix was found to be atrophic. There 
were no stones in the gall bladder. (Fig. 1.) 
Upon examination of the terminal ileum 14 cm. 
proximal to the ileocecal junction, a 7 cm. loop 


*Cullen, T. S. Intestinal obstruction due to a hole 
in the mesentery of the asending colon. J. A. M. A., 
106: 895-898 (March 14) 1936. 
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of ileum was found strangulated through the 
internal abdominal ring of peritoneum only, 
having failed to follow through the inguinal 
canal to the external abdominal ring. This 
strangulated loop of ileum, black in color, 
lusterless and rough, was released by incising 
the neck of the sac. The hernial sac was 
obliterated by suturing and inverting the neck 
of the sac with pursestring sutures of No. o 
chromic catgut. After application of hot sponges 
for ten minutes the bowel wall once again 
became bright red, lustrous, warm and ap- 
parently viable. The abdomen was closed with- 
out drainage. 

The patient made an uneventful recovery. 
In October, 1934, the patient reported that he 
had been able to work exceptionally hard 
during the threshing season and that he had had 
no recurrence of colic or hernia. 

Case ul. This case was a female, twenty- 
seven years of age, referred to me through the 
courtesy of Dr. J. S. Smith. The family history 
was negative. The patient had quiescent pul- 
monary tuberculosis with cavitation, and had 
spent ten months during 1927 and 1928 in a 
sanitorium. In July, 1935, a tubal sterilization 
and incidental appendectomy were performed. 
The patient made an uneventful recovery from 
the operation and had no complaints until the 
present illness. 

On January 21, 1936, because of some distress 
immediately above the umbilicus upon arising, 
the patient took only hot water and lemon juice 
for breakfast. She did her usual morning work 
but although she did not feel like eating dinner 
she did have some food. This aggravated the 
existing pain which became more generalized 
over the abdomen. By 4 o’clock in the after- 
noon, she felt slightly nauseated and called her 
family physician; within half an hour she was 
having sharp, colicky, abdominal pains. By 
6 p.m. the pains had become so severe that it was 
necessary to administer morphine hypodermi- 
cally. She was admitted to the hospital at 
6:50 P.M. 

Upon admission to the hospital, examination 
of the urine was negative. The leucocytes num- 
bered 16,800 of which 78 per cent were poly- 
morphonuclears, 19 per cent lymphocytes, 
1 per cent endothelial cells and 2 per cent eo- 
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sinophiles. The morphology of the blood smear 
was reported as showing nothing abnormal. 
Physical examination revealed a_ small, 


Fic. 1. Loop of gangrenous ileum herniated through 
internal abdominal ring and passing retroperi- 
toneally towards pelvic brim. 


poorly nourished adult female. The thighs were 
acutely flexed on the abdomen due to the severe 
colicky pain. Examination of the abdomen 
revealed an 8 cm. lower midline scar. The whole 
abdomen was rigid, grade 3, with generalized 
lower abdominal tenderness to light palpation. 
The abdomen was mildly tympanitic to percus- 
sion and slightly distended. Auscultation re- 
vealed markedly active peristalsis. Pelvic 
examination revealed a_ slightly immobile 
uterus with marked pain to palpation of the 
uterus and adnexa. The chest showed evidence 
of old inactive bilateral pulmonary tuberculosis 
with cavitation. 

At 9 P.M., under spinal anesthesia, the abdo- 
men was explored through a 10 cm. lower mid- 
line incision, excising the old scar. (Fig. 2.) On 
general abdominal exploration the first organ 
to come into view was a 20 cm. loop of black, 
lusterless ileum, which was 40 cm. proximal to 
the cecum and had passed through a small rent 
in the mesentery of the ileum 80 cm. proxi- 
mal to the ileocecal junction. The hernial open- 
ing, with quite rigid edges was immediately 
adjacent to the spinal column and measured 
1.5 cm. in diameter. The ileum distal to the 
obstruction was collapsed and in several places 
was adherent to the uterus and its appendages. 
The proximal ileum and small intestine was 
moderately distended with gas and fluid. The 
mesentery of the ileum through which the loop 
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had herniated was grasped and held perpen- 
dicular to the spinal column by the assistant. 
A 1 cm. incision was made through the thick 


Fic. 2. Loop of gangrenous ileum herniated through 
mesentery of proximal ileum. 


edge of the hernial opening using the index 
finger as a guide. The loop of black bowel was 
then pulled back gently through the open- 
ing and immediately surrounded with warm 
sponges. The opening in the mesentery was 
closed with three interrupted No. o plair catgut 
sutures. After several applications of warm 
sponges for a period of ten minutes, the bowel 
regained some of its original color and was 
lustrous, glossy and arteries could be felt 
pulsating along the mesenteric border. This 
loop of intestine was dropped back into the 
abdomen, the small intestines were covered 
with the great omentum and the abdomen was 
closed without drainage. 


SUMMARY 


1. Two cases of intra-abdominal hernia 
are reported, one through the internal ab- 
dominal ring only and the second through 
a hole in the mesentery of the ileum. 

2. In both cases, the loops of strangu- 
lated bowel were revived, no doubt due 
to the relatively early operative inter- 
ference, namely eleven and fifteen hours 
after the first signs of distress. 
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ERNIAS of the linea alba, at first 
H sight, may seem to be common. 

However, careful consideration re- 
veals that a hernia which consists essenti- 
ally of a true peritoneal sac is quite rare. 
Other conditions have been loosely and 
erroneously included in this category. 
These are the bulging peritoneum due to 
a diastasis recti with protrusion of the 
midline, the prolapse of properitoneal fat 
through the rectus sheath and the attach- 
ment of a lipoma to the posterior aspect 
of the intact linea alba. Spontaneous her- 
nias in the midline almost never occur 
below the umbilicus so that the terms epi- 
gastric hernia and hernia of the linea alba 
are used interchangeably. However, there 
is a rare exception to this, the lateral ven- 
tral hernia which presents at the lateral 
margin or beneath the rectus muscle. While 
hernias of the lower abdomen have re- 
ceived extensive discussion, those of the 
epigastrium have had little attention. 

The criterion of a hernia of the linea alba, 
just as of one in any other part of the abdo- 
men, is the presence of a real peritoneal sac. 
Analysis of the 45 cases operated at The 
Mount Sinai Hospital in the last seven 
years and catalogued as “epigastric her- 
nia” reveals that 19 consisted only of a 
protrusion of properitoneal fat through the 
linea alba and were really not hernias ac- 
cording to definition. Six of the patients 
were females. The ages ranged from nine 
to seventy-three years, being most evenly 
distributed between the ages of thirty to 
sixty-eight. Since the hernia had been pres- 
ent from three to twenty years before being 
repaired, it was seen that the majority 
started during the first part of the third 
decade of life. This differs from the opinion 
of others who believe epigastric hernia to 
be most common after fifty years of age. A 
large epigastric enterocele with a definite 
one inch fascial ring was observed in a 
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seven months old baby in whom operation 
was refused. 

The hiatus in the linea alba was usually 
at the midpoint between the umbilicus and 
xiphoid process, although in 8 patients it 
was about an inch to the left of the midline. 
The opening measured 14 to an inch in 
diameter, was round or oval in contour and 
had regular sharp edges. No horizontal 
slits, as if due to ruptured fascicula, were 
seen. In one instance, the linea alba had a 
hernia through each of four separate open- 
ings, and 2 others had double epigastric 
hernias. Three epigastric hernias have 
recently been seen which had important, 
distinctive features of congenital origin. 
One male, forty-two years old, had had a 
one inch epigastric mass for fifteen years 
with attacks of fleeting local pain. In addi- 
tion, he complained of bilateral inguinal 
hernias. His father and brother also had 
long standing inguinal hernias. The second 
was a thirty-five years old male with epi- 
gastric and bilateral inguinal hernias for 
two years with frequent moderate local 
pains. The third case was a thirty-five years 
old, well developed, female who had had an 
epigastric mass for ten years. 

Each hiatus was midway between the 
xiphoid process and the umbilicus; two 
were in the midline and one lay half an inch 
to its left. In each case, the opening in the 
linea alba was an inch in diameter, round, 
with smooth edges. The distinction of con- 
genital origin, as demonstrated by Neuhof, 
was the many decussating, fine, fascial 
strands curving across the midline above 
and below the hiatus, with convexity 
towards the latter. These closely resem- 
bled the intercolumnar fibers above the 
external abdominal inguinal ring. There 
was no evidence of strain or distortion of 
the edges to indicate a dilatation of a previ- 
ously small opening, and no blood vessel 
was present. Each hernia consisted of a 
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three inch empty peritoneal sac, having a 
narrow, fibrosed neck. Two were bilocular 
and one had a surmounting fatty nodule. 
The medial edges of the rectus sheaths were 
curved outwards about each hernia as if 
due to a congenital widening of the linea 
alba at that point. None contained any 
part of the falciform ligament. 

The anatomy of the anterior abdominal 
wall need not be reviewed here except to 
recall that the linea alba is the line of inser- 
tion of the aponeuroses of the abdominis 
obliqui and transversalis muscles. The 
fibers of each layer retain their individual 
direction, but they are so fused that this is 
evident only on anatomical dissection. 
Very rarely are vessels seen penetrating 
the midline of the linea alba, while a few 
small ones sometimes emerge from the me- 
dial portion of the anterior rectus sheath. 
The smooth continuity of the underlying 
peritoneum is broken by the falciform liga- 
ment which lies to the right of the midline. 

There is a growing impression that most 
of the defects in the linea alba are of con- 
genital origin. Closer attention to the rec- 
ognition of the decussating fibers described 
will undoubtedly reveal that many ‘ 
quired” openings are congenital. The oc- 
currence of one or more other types of 
hernias, including inguinal, femoral, um- 
bilical and diaphragmatic, in 14 patients 
of this series indicates a “‘hernial constitu- 
tion.” The old theories postulated that all 
hernias resulted from the insinuation of 
properitoneal fat into openings made by 
vessels piercing the transversalis fascia and 
linea alba.!! This view was supported by 
Cruveilhier* in 1849 and has been religi- 
ously accepted ever since. The falciform 
ligament lies a little to the right of the mid- 
line, containing fat between its peritoneal 
reflections. The small vessels of the liga- 
ment, perforating through the linea alba, 
are invested by a minute prolongation of 
the transversalis fascia as the latter struc- 
ture is pierced. During periods of increased 
intra-abdominal pressure, “‘a small lipoma 
insinuates itself with the vessels which 
traverse the aponeurotic walls of the ab- 
domen, dilates their vascular openings 
like a wedge and finishes by escaping out- 
wards.”’* This mechanism is not a frequent 
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etiological factor. In only 2 of our cases 
were vessels described as being present. 
There are only a few minor penetrating 
vessels of the falciform ligament; while the 
perforating intercostals and branches of 
the superior epigastric arteries are small. 
These appear at the outer margin of the 
linea alba. Most of the hernia occurs in the 
midline where a vessel is rarely present. 
The falciform ligament probably plays a 
minor role in locating the hernia for, 
while this is on the right side of the midline, 
the eccentric hernias are practically always 
on the left side and usually contain very 
little of the ligament. 

It is interesting to study the etiology of 
the very unusual hernias in the linea semi- 
lunaris (Spigeli) in connection with those 
of the epigastrium. The deep epigastric 
vessels perforate through the semilunar 
line in 40 to 60 per cent of people, forming 
openings 1 to 6 mm. long.’ During periods 
of increased abdominal pressure, the ten- 
sion is highest in the inguinal region in 
the male and in the femoral region in the 
female.' In spite of these dispositions to 
herniation, the Spigelian hernias are much 
rarer than those of the epigastrium. 

In addition to the visible epigastric her- 
nias, there are the two allied “‘hidden”’ or 
“occult” types which occur beneath an 
intact linea alba. The transversalis fascia 
and peritoneum are so closely approxi- 
mated to the posterior rectus sheath that 
only potential planes exist. However, a 
peritoneal sac may form through a defect 
in the transversalis fascia and spread inter- 
stitially beneath the linea alba. Two such 
hidden epigastric hernias have been diag- 
nosed preoperatively at this hospital.!? The 
second form is the adherence of a pro- 
peritoneal lipoma, without sac formation, 
to a slight fissure in the posterior aspect of 
the intact linea alba.'* The second type, 
just as the prolapse of a properitoneal 
lipoma through the linea alba, is not really 
a hernia but is included here because of 
the anatomical association. 

The diagnosis of epigastric hernia is easy 
when an evident mass is present, but is per- 
plexing in the hidden forms. In this clinic, 
local pain has been a minor complaint, pa- 
tients generally demanding operation be- 
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cause of the discomfort on straining or the 
fear of “‘being ruptured.” In some patients, 
the local pain has been severe, being greatly 
out of proportion to the size of the hernia. 
The deep distress often simulates that of 
peptic ulcer, but has no regular prandial 
relationship or periodicity. At times, it is 
referred to the trapezius ridge through the 
filaments of the phrenic nerve lying in the 
falciform ligament.’ Indeed, the signifi- 
cance of epigastric pain accompanied by a 
hernia is not definite. The opinion ranges 
from the belief that many patients with 
epigastric hernia have peptic ulcers’ to the 
less pessimistic one held here. When it is 
accompanied by slight local pain, the her- 
nia probably accounts for all of the distress. 
However, when there is marked gastric 
trouble, as anorexia, sour eructations and 
postprandial pain, one should always rule 
out peptic ulcer preoperatively and at 
laparotomy. In this series, only 2 men had 
complaints simulating that of duodenal 
ulcer. The local pathology in both was a 
one inch prolapsed tab of fat through the 
linea alba. One patient, thirty-nine years 
old, had negative roentgenograms; while 
the other, sixty-six years old, had a duode- 
nal deformity. Lewisohn® has reported a 
number of patients in whom operation was 
delayed because an epigastric hernia was 
assumed to be the cause of the upper ab- 
dominal distress. Finally, laparotomy dis- 
closed far advanced gastric lesions which 
were the underlying causes of the pain. 
There is no evidence that epigastric hernias 
predispose to peptic ulceration. 

All painful epigastric masses, no mat- 
ter how small, should be explored. The 
prolapsed properitoneal fat may be very 
troublesome and even become strangu- 
lated.'4 While the strangulated lipoma is 
relatively movable with a narrow pedicle, 
a strangulated hernia is fixed. The diagno- 
sis of an “occult” hernia is difficult. Since 
no mass is felt, one must rely on a history of 
localized discomfort with persistent point 
tenderness.'2_ Sometimes, exploration for 
continuous epigastric pain reveals no vis- 
ceral pathology. Only after careful exami- 
nation of the posterior aspect of the linea 
alba will a small tab of properitoneal fat be 
found in a fibrous pocket of the linea." 
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It is well to remember that an umbilical 
hernia may be confused with an epigastric 
hernia due to an upward subcutaneous dis- 
section of the sac. Arising from the relaxed 
opening of the occluded umbilical vein in 
the upper portion of the umbilicus, the 
fundus of the sac may be felt several inches 
above it. 

The treatment of epigastric hernias is 
operative. The actual technique of suturing 
is secondary in importance to the secure 
closure of the fascial ring. There are many 
procedures Strangulation 
of the small intestine may occur and this is 
treated by the recognized methods. The 
excess sac or lipoma should be excised to- 
gether with the vessel, if one is present. 
The peritoneum and linea alba should be 
sutured together without any especial at- 
tempt to differentiate the two layers. Re- 
currences are infrequent. The weak spots of 
the repair are the extremities of the suture 
line. In the transverse closure, the large 
defects are best strengthened by suturing 
the entire width of the linea alba. The 
lateral edge of the hiatus is incised outward 
and through the medial edge of each rectus 
sheath, exposing the muscle. The sutures 
at either end should include both the poste- 
rior and anterior rectus sheaths. 


SUMMARY 


Hernias of the linea alba, which consist 
of a real peritoneal sac, are quite uncom- 
mon. Most of them are congenital in origin. 
The curved, fine fascicula decussating 
across the midline above and below the 
hiatus, with convexity towards it, are an 
important characteristic of the congenital 
hiatus. When present, the complaints re- 
sembling those of peptic ulcer should not 
be disregarded for an independent gastric 
lesion may be responsible for the pain. The 
important point in the hernioplasty is the 
secure closure of the fascial ring; the per- 
itoneal sac or lipoma should be excised. 
Recurrences are quite unusual. 


For permission to use cases from their 
respective services, the author is indebted to 
Drs. Harold Neuhof, A. A. Berg, Edwin Beer, 
Richard Lewisohn, Ralph Colp and Milton 
Bodenheimer. 

[For References see p. 384.] 
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CASE REPORT 


referred by her employer April 24, 1934, 

* for a draining sinus following an ap- 

pendectomy at the Milwaukee County Hos- 

pital, September 3, 1933, which had resisted 
all treatment. 

Family and past personal histories essentially 
negative. 

Physical examination showed a well de- 
veloped and well nourished female with a scar 
12 cm. in length over McBurney’s point in the 
center of which a sinus was seen discharging 
fecal matter; a filiform bougie passed down 
through the sinus for 6 cm. The blood pressure 
was 108/68. A catheterized specimen of urine 
showed sp. gr. 1.020; sugar, albumin and micro- 
scopical examination were negative. The blood 
Wassermann and Kline tests were negative. 
Hemoglobin was 72 per cent (Dare), red blood 
cells 3,840,000, white blood cells 7900; poly- 
morphonuclear 71 (non-segmented 40.5; seg- 
mented 30.5), lymphocytes 1.5, monocytes 6.5, 
eosinophiles 1.5 and basophiles 0.5 per cent. 
Platelets were increased and occasional stippled 
red cell, anisocytosis and polychromatophilia 
were present. She was admitted to Columbia 
Hospital May 28, 1934. Radiographic examina- 
tion was done by Dr. S. A. Morton, who in- 
jected 20 c.c. of lipiodol through a small rubber 
catheter passed 5 cms. down the sinus. The 
lipiodol outlined the sinus tract which was 
found to extend into the tip of the cecum in its 
inner and anterior aspect. The sinus was “tT” 
shaped, the lower arm of the “tT” going to the 
surface on the anterior abdominal wall. There 
was a short lateral arm that ran inward and 
backward and ended in a bulbous dilatation of 
about 1 cm. The longer limb ran inward and 
backward to the center of the cecum. It was not 
a clear cut sinus tract but had several short 
projections from it. To further check the posi- 
tion of the sinus, a barium enema was given. 
The terminal ileum seemed normal. The sinus 
tract definitely came into the inner tract of the 


| | W., colored, aged twenty-six years, was 
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cecum which was considerably deformed by 
an extrinsic inflammation at this point. 
Diagnosis. Fistula extending from the inner 


Fic. 1. Fistula injected with lipiodol. 


aspect of the tip of the cecum below the ileo- 
cecal valve externally to the abdominal wall 
and cholelithiases. She was prepared for opera- 
tion by the Rankin method. On June 1, 1934, 
under ether anesthesia, an elliptical incision 
was made through skin and subcutaneous fat, 
around the scar tissue, the fascia was incised for 
3 cms. above and below the sinus and the exter- 
nal and internal oblique muscles were separated 
through the old scar line. The transversalis 
fascia and peritoneum were then opened below 
the fistulous tract and then ertended around 
each side of the sinus. As the ileum, cecum and 
ascending colon were empty and contracted, an 
excellent exposure was obtained. The fistulous 
tract was then dissected free from the surround- 


* Read before the Milwaukee Society of Clinical Surgery, May 6, 1936. 
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sis of the sinus tract. Radiological examination 
of the chest, June 15, 1934, showed some old 


calcification in both hilus areas but no evidence 


ing adhesions down to the lower inner aspect of 
the cecum, the base was tied with No. 1 plain 
catgut. Two Halstead clamp were applied to 
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Fic. 2. Photomicrograph of fistula showing two 
tuberculous giant cells, surrounded by epithe- 
lioid cells and lymphoid cells. 


the tract proximal to the tie and the fistulous 
tract cut across between the clamps and sent 
to the laboratory for section. Carbolic acid and 
alcohol were applied to stump. The lower corner 
of the great omentum was sutured over the 
stump with interrupted No. 00 catgut. As no 
other pathology was visable the wound was 
closed without drainage. 

Postoperative Course. Nothing was given by 
mouth until the sixth day; 3000 c.c. of 10 per 
cent glucose were given intravenously each day 
for five days; on the second, third and fourth 
postoperative days a duodenal tube with nega- 
tive suction was employed. A small catheter 
was left in the rectum for five days. 

Microscopical examination of the sinus 
showed a large number of leucocytes, plasma 
cells and epithelioid cells and the fibrous con- 
nective tissue well stained with a number of 
typical tubercles. Giant cells were surrounded 
by lymphoid cells, epithelioid cells and leuco- 
cytes. The histological diagnosis was tuberculo- 


Fic. 3. Photomicrograph of wall of appendix, 
showing tuberculous giant cell. 


of parenchymal lung disease. 

Upon discharge from Columbia Hospital 
June 16, 1934, the wound was healed and she 
was sent to Muirdale Tuberculosis Sanitarium 
for eight months observation. 

I am indebted to Dr. H. W. Sargeant, 
Superintendent, Milwaukee County Hospital 
for the abstract of their history and the privi- 
lege to study the microscopical slide of the 
appendix. 

“This patient was admitted here on Septem- 
ber 2, 1933 with a diagnosis of appendicitis. She 
was operated on the same day by Dr. Klein of 
our attending staff. The appendix was found 
to be ruptured and our Hospital diagnosis is 
one of acute gangrenous appendicitis with 
localized peritonitis. The pathological findings 
show appendix measuring six cm. in length. 
The meso-appendix is thrombosed and the wall 
is slightly thickened. The lumen is filled with a 
hemorrhagic material. Microscopic diagnosis 


_is tuberculosis of the appendix. 
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“At admission the patient said that she had 
been well until the night previous when she had 
a series of ‘Spasms of pain’ persisting for 
several minutes and which then continued off 
and on all day. At 9.00 a.m. she had taken 
epsom salts following which she vomited. 
There is no history of tuberculosis, and at this 
institution there were no abnormal lung find- 
ings noted. For a day or two following opera- 
tion the patient had a rather stormy time. 
After this she got along quite well. She left 
the Hospital on September 15, 1933, being re- 
ferred to our out-patient service for dressings. 
Urine examinations were negative at admission. 
White count was 21,000. Wassermann and Kline 
tests were negative.” 

Follow-up. November 16, 1935, the patient 
complained of indigestion and pain in the right 
upper quadrant. 

December 15, 1935, she had an attack of 
gallstone colic which required morphine. She 
was admitted to St. Luke’s Hospital on Febru- 
ary 6, 1936, with a diagnosis of cholecystitis 
and cholelithiases. On February 8, 1936, 
through a long right rectus incision a cholecy- 
stectomy was performed. A careful search of 
the peritoneal cavity revealed no evidence of 
tuberculosis. She was discharged as cured on 
February 21, 1936. 

At the present time she is working and 
enjoying good health. 


LITERATURE 


Appendicitis was first recognized by 
Mestivier,' in 1759, and Corbin,? in 1837, 
was the first to describe tuberculosis of the 
appendix. Hallowel,* in 1838, reported a 
death from peritonitis due to perforation of 
a tuberculous appendix. Since Koch dis- 
covered the tubercle bacilli in 1882 a num- 
ber of observers have reported cases. In 
1892 Fenwick and Bodwell,‘ in a study of 
2000 autopsy cases of tuberculosis, found 
17, or 0.8 per cent, in which the appendix 
was the only part of the intestinal tract 
involved. Beck,® in 1898, reported a case 
of tuberculosis of the appendix with no 
evidence at postmortem examination of the 
infection elsewhere. Leseur,® in 1903, found 
12 cases of tuberculosis of the appendix 
with no other lesion in the intestinal tract 
In 144 autopsies on tuberculosis patients. 
Howard A. Kelly,’ in 1905, reported one 
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case of primary tuberculosis of the appen- 
dix. Muller,’ in 1909, collected 60 cases 
from the literature and reported 6 cases 


Fic. 4. Photograph May 4, 1936. 


from the University of Pennsylvania Hos- 
pital. In 1917, Scott® collected 68 cases 
from the literature and reported one case of 
his own. Koster and Kasman," in 1934, in 
a complete review of the literature found 
3 cases reported before 1917 that were not 
included in Scott’s article and abstracted 
31 authentic cases reported from 1917 to 
the end of 1932 and reported 4 cases. 
Slaffens,'' in 1933, reviewed 40 cases of 
pulmonary tuberculosis in which appendec- 
tomies were performed, 2 of which were 
tuberculous. Drissen and Zollinger,’? in 
1935, reported that in a series of 5149 ap- 
pendices examined histologically during 
the past twenty years at the Peter Bent 
Brigham Hospital, 16 or 0.3 per cent 
showed tuberculosis. A preoperative diag- 
nosis was made in 3 of the 16 cases. 


ETIOLOGY 


Modes of infection are by: (1) aspiration, 
(2) deglutition and (3) ritual circumcision. 
“It is not known why there should be acute 
inflammatory reaction in some and the 
formation of tubercles in others. It may be 
said that practically all of the acute tuber- 
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culous inflammatories occurring spontane- 
ously are in individuals who have for some 
time had an old focus of disease, and may 
therefore be thought of as hypersensitive 
and immunized re-infection in such cases 
should produce only a temporary reaction 
and prompt limitation of the multiplication 
of the bacilli, but the reverse occurs when 
large quantities of bacilli escape from an 
old lesion, a exudate of fluid and wander- 
ing cells with subsequent coagulation of 
fibrin comes from the widened blood ves- 
sels, and in the fresher stages it may be 
difficult to distinguish such an exudate as 
clearly tuberculous. Few polymorphnuclear 
leucocytes are seen. Lymphoid cells and 
mononuclear wandering cells predominate, 
hemorrhage may be severe. Tuberculous 
granulation tissue and tubercles may be 
found,”” MacCallum" states. 

Distribution of bacilli in the body are: 
(1) mechanically along with air, food, secre- 
tions, (2) by growth through the tissue with 
the production of lesions, (3) by way of the 
lymphatic channels, and (4) by blood 
stream. 


CONCLUSIONS 


1. The few cases that have been diag- 
nosed before operation have presented two 
or three symptoms in addition to the local- 
ized pain over McBurney’s point (Drissen 
and Zollinger’): 

a. Longer duration of symptoms than 
is found in the average case of acute 
appendicitis. 

b. Poor nutrition, loss of weight. 
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c. Pulmonary tuberculosis. 
d. Diarrhea. 

e. Failure of temperature to rise above 
100.5°. 

f. Absence of vomiting. 

g. Tumor of right lower quadrant. 

2. Every surgically removed appendix 
should be examined macroscopically and 
microscopically. 

3. Every fistulous tract following ap- 
pendectomy which is not caused by foreign 
body and especially if it is discharging fecal 
matter should have radiogical examina- 
tion of the digestive tract as suggested by 
Brea.'4 

4. One hundred and twenty-five cases 
of tuberculosis of the appendix are col- 
lected from the literature, and one case is 


reported. 
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MUCOCELE OF APPENDIX* 


Lez WILMOTH, M.D., F.A.C.S. 


DENVER, COL. 


MUCOCELE of the appendix is a 

relatively uncommon condition. In 

1836 Virchow was the first to report 

a case, which he considered due to colloid 

degeneration of the appendix. Dodge in 

1916 was able to collect only 142 cases 
reported in the literature. 

The etiology is uncertain. They may 
occur from early childhood to old age. The 
fact that the average age of those reported 
was past forty years suggests that there is 
a definite relationship between the normal 
involution of the appendix and the forma- 
tion of such cystic conditions. It is probable 
that the primary cause of the change in the 
appendix is from some type of obstruction 
at or near the proximal end of the appen- 
dix. This may be caused by pressure from 
adhesions, kinking, a low grade inflamma- 
tory process or to obliteration at some 
point due to involutionary processes. 

This obstructive mechanism, whatever 
its cause, produces a retention of normal or 
altered products of secretion which in turn 
are further altered by the products of 
degeneration. 

Norment in a study of 45,000 appen- 
dices, found mucocele present in 36, or one 
to 1250 cases in which appendectomy was 
done. The youngest patient was four years 
of age and the oldest sixty-five years, the 
average age being forty-one years. The 
largest mucocele reported in the literature 
was one about the size of a man’s head. 

The symptoms produced by mucocele 
of the appendix as reported in the literature 
appear to be those usually associated with 
a chronic appendicitis. Norment states 
that in those cases studied 37 per cent com- 
plained of pain in the right lower quadrant, 
48 per cent complained of epigastric pain 
and 15 per cent complained of pain sug- 
gesting gall-bladder disease. 


Apparently then the symptoms may be 
those of a chronic appendicitis which may 
vary considerably in the different patients. 


Fic. 1. Mucocele of the appendix. After fixation 
there is some decrease in the size from the fresh 
specimen. 


In the case presented in this article there 
was no history of pain suggestive of a 
chronic appendicitis. There had been no 
acute attacks of pain, and the only dis- 
comfort in the right lower quadrant of the 
abdomen was that which was attributed 
to a right inguinal hernia. 


The patient was a postoffice clerk, forty-four 
years of age, who was admitted to the United 
States Marine Hospital, Staten Island, N. Y., 


*From the Division of Marine Hospitals, United States Public Health Service. 
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for the repair of a right inguinal hernia. Two 
months before admission while lifting a mail 
sack, he felt a sharp pain in the right inguinal 
region. Since that date the pain had reappeared 
occasionally. He was examined and was told 
that he had a right inguinal hernia. There was 
no history of other lower abdominal pain nor 
pain referred to the epigastrium nor gall-blad- 
der region. 

He was operated upon for repair of the right 
inguinal hernia. An indirect sac three inches in 
length was found. When the sac was opened a 
tense, elongated mass was seen lying immedi- 
ately beneath the peritoneal opening. A cystic 
mass was found to extend upward parallel with 
and was quite adherent to the ascending colon. 
In the iliocecal region the cystic mass termi- 
nated abruptly in what appeared to be a normal 
appendix one inch in length. The cystic mass 
was freed from the ascending colon after making 
a large muscle splitting incision well above the 
internal ring. The normal part of the appendix 
was ligated, removed with the cautery and the 
stump invaginated. No abnormality of the 
mesenteric nodes nor other intra-abdominal 
pathology was found. The muscle splitting 
incision was closed and the hernia repaired. 
Recovery was uneventful and he was discharged 
from the hospital sixteen days later. Follow-up 
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letters since operation state that he is working 
and has no abdominal symptoms. 


While mucoceles may secrete true mucin, 
it is seldom found in any quantity. Usually 
the contents is a yellowish gray mucoid 
substance which is found to be pseudo- 
mucin. If sections are fixed in a solution of 
picric and acetic acid, washed and then 
stained with mucicarmine the clear spaces 
filled with mucin are stained pink rather 
than the blue which would occur if the 
substance was true mucin. 


SUMMARY 


A case of mucocele of the appendix is 
reported. It was without subjective symp- 
toms and was found during the repair of a 
right indirect inguinal hernia. 


REFERENCES 


Donce, G. E. Cystic dilatation of the vermiform ap- 
pendix. Ann. Surg., 37: 540, 1903. 

Ke ty, J. A. Cystic dilatation of the vermiform appen- 
dix. Ann. Surg., 49: 524, 1909. 

Norcent, Wm. B. Tumors of the appendix. Surg., 
Gynec. and Obst., 55: 590, (Nov.) 1932. 

PuemisterR, Pseudomucinous cyst of the 
appendix. J. A. M. A., 64: 1834, 1915. 


8. Martin, A. Hernie Epigastrique chez |’Enfant. 
Medecine, 14: 846, 1933. 

9. Moscucowitz, A. V. The pathogenesis and treat- 
ment of herniae of the linea alba. Surg. Gynec. 
and Obst., 18: 504 (April) 1914. 

10. Moscucowitz, A. V. Strangulated Epigastric 
Hernia. Surg. Gynec. and Obst., 19: 520 (Oct.) 
1914. 

11. Moscucowitz, A. V. The relation of hernia to the 
workmen’s Compensation Law. Med. Rec., 87: 
1 (April 3) 1915. 

12. Moscucowitz, A. V. Epigastric hernia without 
palpable swelling. Ann. Surg., 66: 300, 1917. 

13. Napa.kow, P. N. Hernia epigastrica occulta. Arch. 
f. klin. Chir., 158: 627, 1930, 

14. TourNEux, J. P. Les lipomes_preherniaires 

etrangles. Rev. de chir., Par., 58: 653, 1920. 


DIVERTICULUM OF URETER* 


MerepitH F. CAMPBELL, M.D., F.A.C.S. 


Clinical Professor of Urology, New York University College of Medicine 


NEW YORK 


IVERTICULUM is one of the rarer 
ureteral malformations; only 22 
cases have been reported to date. 

Isolateral abdominal pain or pyuria are the 
principal presenting symptoms. The former 
manifestation may lead to needless lapar- 
otomy, and the persistent pyuria is apt to 
be dismissed with the diagnosis “chronic 
pyelitis” and with the futile administration 
of urinary antiseptics. Urinary stasis or 
back pressure proximal to the diverticulum 
engenders a variable renal damage. The 
importance of recognizing the condition 
is apparent. The following case of con- 
genital ureteral diverticulum well illus- 
trates the foregoing considerations and is 
of special interest in that the patient is the 
youngest recorded in whom the condition 
was clinically recognized and treated. 


CASE REPORT 


M. R., female, aged two and a’ half years, on 
October 15, 1933, was admitted to the Chil- 
dren’s Medical Division of Bellevue Hospital 
because of postpneumonia pyuria graded 4 
plus. For the previous three weeks she had been 
treated for pneumonia at home; the acute 
urinary infection apparently manifested itself 
during the third week of the respiratory disease. 
The urinary output was greatly reduced. 

On admission to the hospital, examination of 
a catheterized urine specimen showed chiefly 
innumerable pus cells and on culture Staphylo- 
coccus aureus. The general physical examina- 
tion revealed an anemic, greatly debilitated 
girl. Medical treatment was directed principally 
toward accelerating the convalescence. I first 
saw the child two weeks after her admission to 
the hospital and because of the persistent 
pyuria performed a urologic examination. 

On October 30, 1933, cystoscopy was done 
without anesthesia. The urethral meatus ap- 
peared as a long slit on the anterior vaginal 


roof. There was a marked generalized cystitis; 
the bladder urine was grossly purulent. At this 
time I was unable to pass a catheter up the left 
ureter higher than 8 cm. and could not enter 
the right ureter more than 6 mm. Indigocar- 
mine intravenously returned in deep concen- 
tration from the right ureter in five minutes. 
Curiously, no dye returned from the left kidney 
in twenty minutes, but this still remains unex- 
plained as the kidney is quite sound. By time 
the pyelogram was made, the left catheter had 
pulled down into the bladder. In the light of 
subsequent findings it is obvious that the 
catheter went into and was stopped at the tip 
of the ureteral diverticulum. At the time, how- 
ever, I thought we were dealing with an 
extremely tight congenital ureteral stricture 
8 cm. above the ureterovesical junction, and 
also that the right ureterovesical junction was 
congenitally tight. 

The cystoscopic examination was repeated on 
November 6, at which time and for purposes of 
dilatation two No. 4 F. catheters were passed 
side by side up the left ureter but I could not 
catheterize the right. The left catheters were 
found to have coiled back in the ureter. Ten 
days later both ureters were catheterized with- 
out difficulty. At this time an excretory uro- 
graphic study was made but because of great 
difficulty in managing the child the resulting 
urograms were valueless. 

The child had been receiving sodium citrate 
but was now given methenamine and ammo- 
nium chloride and was sent home November 11, 
1933. She was next seen December 4 at which 
time two No. 4 F. catheters, side by side, were 
passed without difficulty up each ureter. The 
urine was negative; no culture was made. 
March 6, 1934, three No. 4 F. catheters were 
passed side by side up the right ureter and 
two were passed up the left; the urine was nega- 
tive. April 16, three No. 4 F. catheters were 
passed up the right ureter without difficulty. 
When the patient was next seen, December 21, 
1934, she had had whooping cough for three 
weeks with a fever ranging between 98° and 


*From the Departments of Urology, New York University College of Medicine and of Children’s Medicine, 
Surgery and Urology, Bellevue Hospital. 
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any further diagnosis. February 5, and May 
20, 1935, the left ureter was again dilated to 
No. 10 F. June 6 the tonsils and adenoids were 


103°F. She did not look ill; the urine was sterile. 
Two No. 4 F. catheters were passed to each 
kidney pelvis without difficulty. 


DILATED 
VRETER 


Oweancuium 
OF URETER 


CATHETER 


Fig. 1. Appendix-like diverticulum of the left lower ureter. As indicated in the 
right lower insert a catheter has been passed into the diverticulum and the 
injection made. Reflux of urographic media outlines'the mildly distended 
ureter and pelvis above. Left upper insert shows the excised diverticulum, 


which is four inches long. 


January 17, 1935, under intravenous anes- 

‘ thesia of 4 c.c. of 10 per cent evipal solution, 
and using the writer’s miniature ureteral dilat- 

ing cystoscope, a No. 10 F. bougie was passed 

up each ureter without great difficulty. The 
bougie on the left was replaced by a No. 5 F. 
catheter and a retrograde pyelogram was made. 
This revealed a mildly dilated ureter but the 
films were not sufficiently clear to suggest 


removed. On August 5, 1935, cystoscopy was 
performed under intravenous anesthesia. Bi- 
lateral ureteral specimens were taken; the 
culture showed a Bacillus subtilis from the left 
kidney and bladder and also staphylococci from 
the bladder specimen. 

October 3, 1935, under intravenous anesthe- 
sia a No. 6 F. catheter was passed 15 cm. up the 
left ureter after encountering great difficulty 
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about 8 cm. up. A left retrograde pyelogram 
(Fig. 1) was made and showed the ureteral 
catheter coiled back upon itself. All other uro- 
grams had shown a coiling of the catheter in the 
ureter. It is obvious that before the pyelo- 
graphic injection was made, the catheter had 
been even more coiled on itself, probably 7 cm. 
(15 less 8 cm.). The present pyelogram shows 
filling of an accessory ureteral stump or ure- 
teral diverticulum about 8 cm. long and 1 cm. 
wide, extending from about 2.5 cm. above the 
ureterovesical junction upward to the level of 
the lower border of the fifth lumbar vertebra 
(Fig. 1, insert). The ureterogram suggests that 
the anomalous diverticulum may be causing 
pressure on the ureter; there is mild ureteral 
and pelvic dilatation above. Resection of the 
sac was advised. 

Laboratory examination at this time revealed 
the following: 

Blood. Type 1; Wassermann negative; red 
cells 4,200,000; hemoglobin 63 per cent; leuco- 
cytes 9800; non-protein nitrogen 26 mgms. per 
100 ¢.c.; creatinin 1.0 mgm. per 100 C.c. 

Phenolsulphonphthalein output (intramus- 
cular injection) 


1. 1 hr. 10 min. 30 per cent 
2. 1 hr. 17.5 per cent 


2hr. 10 min. 47.5 per cent 


Urine. Clear yellow; 1.016; acid; no albu- 
min or sugar, occasional white and red blood 
cell. 

October 24, 1935, left ureteral diverticu- 
lectomy was done under gas-oxygen anesthesia. 
The left lower ureter was exposed extraperito- 
neally through a Gibson incision, revealing a 
diverticulum about 10 cm. long, 1 cm. wide, 
and attached anteriorly to the ureter about 
2 cm. above the ureterovesical junction. More- 
over, the diverticulum lay anterior to the ureter 
(Fig. 1, insert). The sac was dissected from the 
ureter and was excised at the base. Following 
ligation with No. 1 chromic gut the diverticu- 
lum stump was cauterized with phenol and 
alcohol. One cigarette drain was placed retro- 
peritoneally down to the diverticulum stump. 
The fascia of the oblique and rectus muscles 
were closed with No. 1 chromic gut in a double 
layer. Deep silkworm gut retention sutures 
passing through the fascia of the external ob- 
lique closed the skin. Four hours postoperative 
the child was given a supportive transfusion of 
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200 c.c. of whole blood by the direct syringe 
method and 500 c.c. of 5 per cent glucose. 

The postoperative course was relatively 
uneventful; the drains were removed on the 
third postoperative day. The sutures were out 
on the sixth day and the child was discharged 
home on the twelfth day with the wound well 
healed. 

Pathologic Report. (Dr. Douglas Symmers.) 
The specimen is a reddish-brown thin walled, 
tubular organ measuring 3.75 X .05 cm., one 
end of which is open; the other ends blindly in 
a natural fashion (Fig. 1, insert). On section 
its walls are about 3 mm. thick and its lumen 
measures about 0.2 cm. Its inner lining is gray- 
ish white and is thrown into numerous longi- 
tudinal folds which traverse the entire length 
of the lumen. 

Microscopic Examination. Sections show a 
thick fibromuscular wall with a lining of transi- 
tional epithelium which gives rise to numerous 
papillary processes. 

Diagnosis. Ureteral diverticulum. 

Follow-up Examination. On November 18, 
1935, under intravenous anesthesia, 4 ¢.c. 10 per 
cent evipal solution, a No. 9 F. Garceau bougie 
was passed up the left ureter to the kidney 
pelvis. The bougie was then replaced with a 
No. 4 F. catheter and a left retrograde pyelo- 
gram was made. The left ureteral specimen was 
clear and sparkling and microscopically showed 
only a few epithelial cells; culture was sterile. 
The bladder specimen was microscopically 
negative and sterile. The left retrograde pyelo- 
gram showed a pelvis still somewhat larger than 
normal but the finer markings were well pre- 
served. The ureter was irregularly dilated about 
as much as preoperative and there was the 
impression of slight narrowing at the point at 
which the diverticulum was excised. 


COMMENT 


It seems to me that one of the striking, 
and yet regrettable, phases of this urologic 
episode was the great delay in making the 
correct diagnosis, two weeks less than two 
years. During this time ureteral diverticu- 
lum was not even considered; we believed 
the trouble to be essentially congenital 
bilateral ureteral stricture, at the right 
ureterovesical junction and 8 cm. up the 
left ureter. Yet it is likely that the impor- 
tant obstruction on the left was at the 
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TABLE I 
TABULAR STUDY OF REPORTED CASES OF URETERAL DIVERTICULUM 


Symptoms 


Origin above) Treatment of 
Case Author Age |Sex| Side Bladder Cc Diagnosis Di re 
Cm m. tes) iverticulum 
4 Pain Others 


| 


1 | Hale and 27 | M| Left 10 5x 7 .. | Urinary infection Urographic | Diverticulectomy 
Von Geldern 


2 | Neff 32 | M| Right 10 133X323 18 .. | Colic + Diverticulectomy 


3 | Marsella 30 | M| Right I 3X3 ie + | Frequency, dysuria ++ Diverticulectomy 
and ureteroneocys- 


tostomy 


4 | Nickolic 34 | F | Right 10 12 X 2 ice .. | Carcinoma of uterus ++ Ureteronephrectomy 
5 | Stevens 590 |M|Left | Uppermost 8X5 a + | Chills, fever, tender- ++ Nephrectomy and 
ureter ness partial ureterectomy 


6 Rathbun 10 | M| Bilat- I 4X: i + | Frequency, dysuria, ++ Bilateral diverticu- 
eral occasional hema- lectomy; _ bilateral 
turia ureteroneocysto- 


stomy 


ureter 


= | 


| Keyes 37 


8 | Bugbee 34 | F | Right a ee + -. | Colic ++ None 


9 | Bugbee 33 | F | Left 5 es .. | Hematuria cee None 


10 | Bugbee 54 |F | Left 2 7X 3.8 a .. | Appendectomy, cho- ++ Ureteronephrectomy 
lecystectomy 


11 | Vorman 25 | F | Right 10 5em.long}| + .. | Gastric ulcer, neph- ++ Diverticulectomy 
ropexy 


12 | Chwalla 40 | F | Right BAe ao + | Stone pyonephrosis; | .......... Ureteronephrectomy 
tuberculosis 


13 | Chwalla 61 | M| Right 15? 3X 1.5 + + |Stoneinureter |.......... Nephrectomy 


15 | Pliveric 21 | F | Bilat- 2 ss x? aa .. | Vomiting; right colic | .......... | Diverticulectomy 
eral | 
16 | Dela Pejfia 45 |F | Left 10 14 X 1.5 ~ .. | Painful frequent uri- + | None 


nation; lumbar ache 


17 | Davis 35 | M| Right + | Ureteral stone Ureterotomy 
ureter Nephrectomy 


18 | Morgan 24 | F | Right About 3 cm. + + | Ureteral stone + Nephrectomy 
25 cm. 


20 | Herbet Adult) M | Right 3 Autopsy 

21 | Pepere 47 |M| Bilat-| Multiple 3-5 cm. a .. | Severe headache, | Autopsy | 1 diverticula on right, 
eral long toxic coma 3 on left 


22 | Guiteras 16 | F | Right} Intramural 1.5? in .. | Polyuria; thought to| Autopsy | ‘‘Shallow cul-de- 
be tuberculous kid- sac,” ureteral re- 
duplication 


| | | | 

: | | | eral | | | 
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ureterovesical junction, according to the 
urogram. Excretory and retrograde uro- 
grams were not clear cut and even now re- 
view of them when the diagnosis is known, 
largely justifies the erroneous omission. It 
is likely that retrograde urography through 
a large bougie which would plug the ure- 
teral orifice might have helped establish the 
diagnosis earlier. The “‘obstruction” 8 cm. 
up the left ureter was the tip or dome of 
the diverticulum against which the catheter 
coiled back. On the other hand, the larger 
stiffer Garceau bougies passed on the left 
escaped the sac or surely they would have 
perforated it. The sac was excised because 
it was thought to be causing pressure on 
the ureter. 


ETIOLOGY 


The 18 clinical and 5 postmortem cases 
of ureteral diverticulum reported in the 
literature are summarized in Table 1 where 
the pertinent data concerning each are 
given. It will be noted that of the clinical 
cases, 9 were males and g were females. The 
right ureter was involved in 10 cases, the 
left in 7, and diverticula were bilateral in 
one. In 13 instances the sac sprung from 
the lower half of the ureter and from the 
upper ureter in only 5. 

It seems likely that most ureteral diver- 
ticula represent abortive attempts in the 
formation of a second ureter. Certainly 
a case such as here reported in which the 
sac is long and tube-like seems to admit of 
no other explanation. Secondary diver- 
ticula resulting from ureteral blow-out 
formations proximal to obstruction have 
been described but these are character- 
istically globular in outline. Moreover, it 
is possible that the blow-out may follow ac- 
quired ureteral obstruction; to this mecha- 
nism Bugbee attributes the lesion in the 
first case of his report. 


SYMPTOMS 


Ureteral diverticula may be a symp- 
tomatic or may produce no manifestations 
until infection occurs, or obstruction and 
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distention of the sac cause pain (Table 1). 
Moreover, calculi may form in the sac 
and give rise to typical ureteral colic. Pain 
in the loin is the commonest symptom. 
Pain occurred in 13 of the 18 clinical cases 
and was usually described as a dull ache. 
With the advent of infection the urinary 
stasis consequent to the congenital obstruc- 
tion perpetuates the pyuria and in children 
especially, leads to the diagnosis of chronic 
pyelitis. Reflexly, or by urinary infection 
involving the bladder outlet and posterior 
urethra, frequency of urination and dysuria 
have been caused in several of the reported 
cases but hematuria appeared only in Bug- 
bee’s second case. It is conceivable that 
sealing off of a ureteral diverticulum might 
lead to a fair size cyst formation and cause 
the diagnosis of abdominal tumor to be 
made, but I know of no such instance. 


DIAGNOSIS 


This may not be suggested by the history 
although in cases of vague lateral abdomi- 
nal pain of unknown origin, ureteral diver- 
ticulum may wisely be considered in the 
differential diagnosis. It is likely that in 
the future some of these lesions will be 
revealed by excretory urographic studies 
alone. In the present instance, it is prob- 
able that an early diagnosis was missed 
because of poor urography. In most of the 
reported cases, the ureteral catheter en- 
tered and coiled in the sac was urographi- 
cally demonstrated. In my case it was 
thought the catheter was turned back 
by stricture rather than the distal end of 
a ureteral diverticulum. Retrograde pye- 
lography, preferably stereoscopic, should 
establish the diagnosis. The condition, 
however, is to be sharply distinguished 
from ureterocele or intravesical cyst of the 
ureter; a few cases reported in the literature 
as ureteral diverticula were unquestion- 
ably instances of ureterocele. Therefore, 
we may exclude the cases of ureterocele 
reported by Pallet, Shroeder, and Pribriam 
as 4 instances of ureteral diverticulum. 
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TREATMENT 


If the sac forms an appendage it should 
be excised in the general manner employed 
in my case. If the sac is an intermediary 
dilatation between the lower end of the ure- 
ter and the orifice in the bladder, excision 
of the sac with reimplantation of the ureter 
into the bladder, ureteroneocystostomy, is 
the usual indicated treatment. Rathbun 
did this successfully in a bilateral case, a 
boy ten years old. Ureteronephrectomy is 
indicated when ureteroneocystotomy is 
prohibited by a ureter left too short follow- 
ing excision of the sac. 


SUMMARY 


A case of ureteral diverticulum in a 
child first seen at the age of two and a 
half years is reported. This patient is 
the youngest in whom the condition was 
recognized clinically and treated surgically. 
Usually, the lesion is a congenital malfor- 
mation which forms either as a blind ending 
accessory ureteral stalk or as a blow-out 
secondary to peripheral ureteral obstruc- 
tion. Pain and pyuria are the commonest 
symptoms. The diagnosis is established 
by pyelography. When possible, simple 
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excision of the sac is the most satisfac- 
tory treatment, though in some instances 
ureteroneocystostomy must be employed 
in addition, or even ureteronephrectomy. 
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HYROID crisis is a grave complica- 
tion of hyperthyroidism characterized 
by extreme restlessness, nausea, vom- 

iting, diarrhea, delirium, hyperpyrexia, 
excessive sweating, a rapid or imperceptible 
pulse and frequently death of cardiac fail- 
ure. Following thyroid surgery it is recog- 
nized early and promptly treated with a 
fair degree of success. However, the occur- 
rence of this condition as a complication 
of other surgical procedures is frequently 
overlooked, especially if a palpable goiter 
or other symptoms of hyperthyroidism are 
not present preoperatively. 

Surgical procedures, other than acute 
emergencies, should never be done on an 
individual with recognized hyperthyroid- 
ism, unless the procedure is directed at the 
cure of the goiter. The sanity of this state- 
ment is clearly illustrated by the fatal case 
of thyroid crisis following the injection of 
varicose veins reported by Greene and 
Greene. In another paper these same au- 
thors mention a fatal case of thyroid crisis 
which followed a simple tonsillectomy. The 
hyperthyroidism was recognized in both 
these cases, however, the danger of inci- 
dental surgery apparently was not fully 
appreciated. 

The importance of recognizing con- 
comitant hyperthyroidism and_ thyroid 
crisis has been emphasized by Dixon, and 
Dixon and Judd. They report a case of 
impending thyroid crisis in a man, aged 
forty years, who was sent to the Mayo 
Clinic as a carcinoma of the bowel, but due 
to excessive weight loss, nervousness and 
tremor the true condition was recognized 
and properly treated. Two other cases of 
thyroid crisis unexpectedly occurring after 
appendectomy and gastroenterostomy were 
reported by them. In both instances ade- 
quate iodine therapy and thyroid surgery 
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was followed by cure. 

The importance of early recognition 
and adequately treating a thyroid crisis 
developing after surgery other than thy- 
roidectomy was forcifully brought to our 
attention by the following case: 


Case No. 36364. A male, aged forty-four 
years, was admitted complaining of increasing 
bowel movements with the passage of blood and 
mucus for the past four months. There had 
been no loss of weight. At times he had suffered 
from epigastric distress, otherwise the history 
was negative. In 1918 he was operated for a 
rectal fistula, which was followed by irregular 
rectal bleeding for two years. 

Physical Examination. He was well nour- 
ished and developed, weighing 210 pounds. He 
was perfectly composed and presented all the 
external evidences of excellent health. The eyes 
were normal. There was no palpable enlarge- 
ment of the thyroid gland. The pulse was full, 
regular, the rate being 70 beats per minute. 
The blood pressure was 138/85. The abdomen 
presented no abnormalities. Rectal examination 
revealed an ulcerated growth beginning above 
the prostate, with thick, everted, raised, hard 
borders, chiefly along the posterior and lateral 
wall. The diagnosis was adenocarcinoma of the 
rectosigmoid. 

Operation. Under spinal anesthesia (1.9 c.c. 
of 10 per cent novocain solution in the second 
lumbar space supplemented by local infiltration 
of 180 c.c. of a 1 per cent novocain solution con- 
taining 18 m. of adrenalin) a one stage com- 
bined abdominoperineal proctosigmoidectomy 
was done on the second day after admission. 
The duration of the operation was two and one- 
half hours, however, the condition of the 
patient during the operation seemed good. The 
highest pulse rate recorded was 96 per minute 
and the lowest blood pressure was 66/44. The 
only technical difficulty was a small incision in 
the membraneous urethra which was closed 
over an indwelling catheter. 

Postoperative Course. The night after his 
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operation he vomited brownish liquid on sev- 
eral occasions. A slight bloody discharge was 
noted on the perineal dressing. The highest 
temperature was 99.2°F. and the maximum 
pulse rate was 100. Morphine sulphate, gr. 1, 
was given on three occasions for restlessness 
and lower abdominal pain. During the day 
after his operation, restlessness, hiccough, 
nausea and belching were the outstanding 
symptoms. He passed small amounts of liquid 
fecal material through the rectal tube. That 
evening the temperature rose to 100.4°F. and 
the pulse was 120 beats per minute. Continuous 
duodenal suction was started. He slept very 
little during the night. The second postopera- 
tive day he seemed exhausted but extremely 
restless. The temperature increased to 101°F. 
The pulse became weak, thready, racing at 
160 beats per minute. At this time the abdomen 
was soft and very slightly distended. The peri- 
neal loop was alive. There was no evidence of 
urinary extravasation. A moderate amount of 
brownish-black fluid was obtained by duodenal 
suction. The thyroid gland was examined and a 
thyroid crisis mentioned by Dr. Babcock; how- 
ever, the total lack of preoperative thyroid 
symptoms was so marked that we were not 
sufficiently impressed by this complication to 
follow through with iodine therapy. Intra- 
venous infusions of 250 c.c. of 10 per cent glu- 
cose in physiologic saline and 750 c.c. of 5 per 
cent glucose in saline were given without im- 
provement. A transfusion of 400 c.c. of whole 
blood had no beneficial effect. The restlessness 
increased in spite of 2 grains sodium pheno- 
barbital and codeine sulphate. The patient died 
of cardiac collapse sixty-three hours after 
operation. The total postoperative intake of 
parenteral fluids was 5300 c.c. with 188 grams of 
glucose. The total urinary output was 2280 c.c. 

Autopsy. There was a localized fibrino- 
purulent*peritonitis but no more than could be 
expected from the operative manipulation. 
The general peritoneal cavity was free of peri- 
tonitis. There was a small amount of blood in 
either posterior gutter. The bowel was filled 
with dark fluid. The adrenals were large, firm 
and upon section showed fresh blood in the 
medulla. They weighed 30 and 32 grams. The 
thyroid gland was intrathoracic and exceed- 
ingly large, weighing 80 grams. The microscopic 
diagnosis was colloid goiter. The thymus was 
also hypertrophied. The remaining organs 
showed congestion. 
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To summarize this case the following 
facts are prominent: (1) Several of the eight 
factors precipitating a thyroid crisis as 
suggested by Netherton were present, I.e. 
pain, slight hemorrhage, emotional stress, 
the injection of adrenalin, and foreign and 
split proteins (operative tissue injury); 
(2) the postoperative clinical picture of a 
thyroid crisis is now quite clear, restless- 
ness, terminating in delirium, tachycardia, 
hyperpyrexia, vomiting, rectal discharge 
and finally, death from cardiac collapse; 
and (3) the treatment was inadequate. 
Intravenous sodium iodide as emphasized 
by Goodrich and morphine sulphate to 
produce rest may have been life-saving 
measures. 

A more fortunate case of postoperative 
thyroid crisis, which was anticipated, 
immediately recognized and successfully 
treated was: 


Case No. 29238. A female, aged fifty years, 
was admitted to Temple University Hospital 
with a recognized moderately toxic adenoma- 
tous goiter, and symptoms of acute cholecysto- 
lithiasis and choledocholithiasis. The morning 
after her admission an abdominal operation 
seemed indicated. A subacutely inflamed gall 
bladder, containing 125 stones was removed. 
Many small and some facetted stones were 
removed from the common duct, which was 
drained by a catheter. The appendix also was 
removed. The pulse rate was maintained at 
about 140 beats per minute for the first two 
days and on the third day after operation rose 
to 180. Lugol’s solution, gtts. xx t.i.d., a retention 
enema of glucose and dram 1 of Lugol’s solution, 
and intravenous sodium salicylate and sodium 
iodide aa gr. xv brought the pulse down to 140. 
The temperature which had reached 103°F. was 
controlled by two ice caps for each degree over 
101°F. Glucose in normal saline had been given 
in adequate amounts both intravenously and 
subcutaneously since the operation. The sodium 
iodide and sodium salicylate were repeated the 
next day. The pulse maintained itself at 120 per 
minute by the use of Lugol’s solution, minims 
xx, t.i.d. On the twelfth postoperative day a 
subphrenic abscess was incised and drained of 
bile and pus. The pulse was maintained be- 
tween 110 and 120 beats per minute by Lugol’s 
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solution, gtts. xv t.i.d. On the forty-fifth day 
after the first operation, practically a total 
thyroidectomy was done. The patient was dis- 
charged ten days later with a pulse which had 
settled to 100 beats per minute. In two months 
she returned with a right empyema which 
required a costectomy and drainage. At present, 
one year after the final discharge she is in good 
health, the heart rate being 80 per minute and 
the blood pressure 130/80. 


CONCLUSIONS 


1. Any surgical procedure may precipi- 
tate an acute thyroid crisis. 

2. It is important to remember thyroid 
crisis as a postoperative complication. 

3. Even in the absence of a goiter or 
other preoperative signs of hyperthyroid- 
ism, a stormy postoperative course sug- 
gesting thyroid crisis, demands adequate 
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sedation, glucose, refrigeration and iodine 
as a therapeutic test. 


I am indebted to Dr. W. W. Babcock for 
the use of these cases; and wish to express my 
appreciation. 
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NEW APPARATUS FOR REDUCTION OF TIBIA AND FIBULA 


Peter J. SERAFIN, M.D. 


Department of Surgery, St. Raphael Hospital 


NEW HAVEN, CONN. 


HE apparatus presented meets all the 
essential requirements in the treat- 


ment of fractures of tibia and fibula. 


metallic parts to obstruct the view dur- 
ing manipulation or when taking x-ray 
pictures. 


Fic. 1. Oblique fracture of tibia reduced and maintained. 


It is constructed of rustless steel and weighs 
only two and half pounds. It has four ball 
and socket joints with four turnbuckles, 
giving a wide range of motion. Because of 
this mechanical feature, it is capable of cor- 
recting the four cardinal displacements, 
namely, longitudinal, angular, rotary and 
transverse. 

The reduction of bones is readily accom- 
plished under fluoroscope as there are no 


The maintainance of reduction is easily 
accomplished by tightening the four nuts 
of the ball and socket joints. 

The apparatus may be left in situ or 
plaster cast and may be applied incorpo- 
rating Kirshman wires in it, and the instru- 
ment may be removed and made ready for 
use in the next patient; in either case, the 
patient becomes ambulatory immediately 
after reduction of bones. 


INEXPENSIVE SKELETAL TRACTION APPARATUS 


Francis M. FInDLAyY, M.D., F.A.C.S. 


SANTA BARBARA, CALIFORNIA 


tion is too expensive or too limited in its 


traction in certain fracturesof the long field of application for the average surgeon 


"t= numerous advantages of skeletal 
bones have been established beyond 


Fic. 1. Traction apparatus viewed from above. (A) 
Transfixion wire for proximal fragment. (B) Trans- 
fixion wire for distal fragment. (C) Fixed yoke hold- 
ing proximal fragment. (D) Movable yoke holding 
distal fragment. (E) Traction rod. (F) Slotted bar 
which swings through a semicircle and allows for 
change in the direction of traction. (G) Assembly 
rods for countertraction. 


a doubt and many have contributed ingeni- 
ous devices for the aid of the surgeon. By 
the judicious use of skeletal traction with 
incorporation of the traction wires or pins 
in the plaster cast, many individuals with 
major fractures of the long bones can be 
treated as ambulatory patients and pro- 
longed hospitalization with its added ex- 
pense avoided. Much of the present 
apparatus manufactured for skeletal trac- 


to possess. 


Fic. 2. Detailed view of movable yoke. (A) Hand 
screw to grip transfixion wire. (B) Wing nut for 
obtaining tension on transfixion wire. 


The apparatus pictured and described 
here can be used for any fracture of the 
arm, forearm, thigh or lower leg where 
traction is desirable. The apparatus weighs 
only six pounds and can be carried in a 
small bag. It is easily assembled and the 
entire apparatus can be made by a good 
machinist at a cost not to exceed thirty 
dollars for labor and materials. Standard 
sized Bessemer steel rods and cold rolled 
steel bars, as well as standard sized tap 
screws and wing nuts have been utilized 
to eliminate additional labor and make the 
parts interchangeable. The entire apparatus 
is nickelplated so it can be boiled but 
ordinarily only the rustless steel transfixion 
wires and the drill used to insert them need 
to be sterilized. 
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The skin of the injured arm or leg is 
prepared and the transfixion wires or pins 
are inserted in the usual manner. The 


Fic. 3. Lateral view of traction frame, showing rotation 
of movable yoke and detail of traction assembly. 


traction apparatus is then applied. This 
consists essentially of a light but rigid 
frame which supports two U shaped yokes 
that hold the transfixion wires. The fixed 
yoke is attached to the wire which has been 
driven through the proximal fragment of 
bone, while the movable yoke holds the 
wire that pierces the distal fragment. The 
traction rod, which is attached to the 
movable yoke, allows for rotary move- 
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ment, while its distal end slides in a slotted 
steel bar which swings through a semicircle. 
With this device it is possible to change the 
direction in which traction is exerted and 
direct pull can be obtained from any angle. 
This enables one to obtain perfect aline- 
ment of the bone fragments and to correct 
any lateral, vertical or rotary displace- 
ments of the distal fragment, as well as to 
apply sufficient traction to overcome any 
shortening that may be present. 

When complete reduction is obtained, 
the apparatus is locked in place with the 
adjustable wing nuts and a carefully fitted 
plaster cast is applied which incorporates 
the transfixion wires. After the plaster has 
hardened, tension on the transfixion wires 
is maintained by application of clamps 
with a broad base which are applied resting 
upon the outer surface of the plaster cast. 
These are applied before the traction frame 
is removed. If rigid pins are used in place 
of wires, these clamps are unnecessary. 


| 


BOOKSHELF BROWSING 


DR. SAMUEL A. MUDD, HERO OF THE DRY TORTUGAS 


M. ZIMMERMAN, M.D. 


Associate in Surgery, Northwestern University Medical School 


CHICAGO, ILL. 


HE assassination of Abraham Lincoln 

startled and horrified the world. In a 

land just emerging from a_ bloody 
Civil War it released a surge of bitterness 
and intolerance such as we, of another post- 
war generation, can well appreciate. A 
clamor for vengeance arose which threat- 
ened to renew the hostilities and was ap- 
peased only after a number of victims were 
offered in sacrifice, irrespective of their 
guilt in the crime. One of these victims, 
whose innocence cannot be questioned, was 
a physician, Dr. Samuel A. Mudd, who 
was dragged into the tragic affair by the 
sheerest accident. Having been found 
guilty by a travesty of a court of justice, 
he was sent to a military prison where he 
was subjected to inhuman abuse and perse- 
cution. Nevertheless, when a need for his 
services arose, he remained true to the 
finest ideals of his profession and gave un- 
sparingly of himself in the face of gravest 
danger, to minister to his jailers and fellow 
prisoners. The scientific spirit, too, re- 
mained alive, impelling him to note and 
record clinical observations which might 
be of value to the rest of the world. After 
four years of incarceration, he was granted 
a Presidential pardon and was restored, in 
a measure, to his former status. ‘ 


Samuel Mudd was born in 1833, in 
Charles County, Maryland, of wealthy land 
and slave owning parents. He attended 
St. John’s and Georgetown Colleges and 
studied medicine at the University of 
Maryland, being graduated with a certifi- 
cate of merit in 1856. He engaged in medi- 
cal practice in the vicinity of his parental 
home, and, after some eighteen months, 
married a neighbor and childhood sweet- 
heart, Sarah Frances Dwyer. The couple 
settled on a farm of their own and soon 
became busily occupied with medical prac- 
tice, domestic pursuits and the rearing of a 
rapidly growing family of young children. 
It was from this peaceful picture that 
Dr. Mudd was rudely torn by the stirring 
events of April 14, 1865. ; 

The events of the assassination of Presi- 
dent Lincoln are well known. As Booth 
leaped to the stage following the fatal shot, 
his spur caught in the folds of a flag which 
draped the presidential box, and he fell, 
fracturing his ankle. In the confusion 
which prevailed, he managed to hobble 
swiftly across the stage and out through a 
rear door of the theatre, where a horse was 
held in readiness for him. He was joined 
by one of his co-plotters, David Herold, 
and together they made for the Potomac 
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River. The pain from the fractured ankle, 
however, became unbearable. In his diary, 
he describes “‘the bone of my leg tearing the 
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fracture and gave the fugitives a room for 
the night. On the following afternoon he 
rode to a neighboring town where he heard 


Dr. Samuel A. Mudd as he appeared when working in the carpenter’s shop in the 
prison at Fort Jefferson. 


flesh at every jump.” Toward morning 
they turned from their course and rode 
eight miles to the home of Dr. Mudd whom 
Booth had met casually on two previous 
occasions. 

Dr. Mudd was awakened about four 
o’clock in the morning by two strangers 
seeking medical aid. In disguise, under 
fictitious names, and with a plausible expla- 
nation of a fall from a horse to explain the 
injury, they escaped recognition. Dr. Mudd 
cut the boot from the injured leg, set the 


the news of the President’s death. When he 
returned, the strangers were gone and his 
wife informed him she had noticed that the 
injured one wore false whiskers which be- 
came detached as he came down the stairs. 
His suspicions then aroused, Dr. Mudd 
wished to go at once and inform the au- 
thorities, but his wife, afraid to be left 
alone with violent and suspicious charac- 
ters roaming the countryside, prevailed 
upon him to wait until the following 
morning. 
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The next day was Sunday, and Dr. 
Mudd sent word to the military authori- 
ties through his brother, whom he met at 
church. Two days later a band of soldiers 
came and inspected the premises, but did 
not follow the course which Dr. Mudd said 
the fugitives had taken. On the following 
Friday they returned, and were shown the 
boot which had been cut from the injured 
limb. On the inside the name, J. Wilkes 
was found. This definitely 
identified the stranger as the slayer. He 
and his companion were eventually trailed 
and surrounded in a barn, early on the 
morning of April 26. They were called 
upon to surrender and Herold did so. 
Booth refused and the barn was fired. As 
he emerged, hobbling on a crutch, a shot 
was heard and he fell, mortally wounded. 
Whether he shot himself or was killed by 
one of the soldiers, has never been defi- 
nitely determined. 

In the meantime, Dr. Mudd and a num- 
ber of others suspected as accomplices were 
arrested. They were tried for “‘conspiracy”’ 
and the death penalty demanded. The trial 
was a tragic burlesque of justice. The con- 
stitutional right of trial by civil court was 
denied the prisoners and a military tribunal 
was appointed for the hearing. Bitterness 
and prejudice prevailed, at the expense of 
fairness and justice. Discredited, perjured 
and irrelevant testimony was admitted and 
important evidence in the possession of 
the prosecution was withheld. The defend- 
ants were all found guilty, four were sen- 
tenced to be hanged, and three others, 
including Dr. Mudd, were condemned to 
life imprisonment. To effectually remove 
the prisoners from contact with their 
friends and further recourse to law, they 
were sent to Fort Jefferson on the lonely 
and desolate Dry Tortugas Islands in the 
Gulf of Mexico, some sixty miles off the 
west coast of Florida. 

One cannot read the letters! written by 
Dr. Mudd to the intimate members of his 
family without being impressed with the 
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sincerity of his protestations of innocence. 
He reveals himself to be a gentle, modest 
person, most deeply concerned with the 
welfare of his wife and the four little chil- 
dren. He grieved over the sorrows and in- 
firmities of his aging parents, his mother 
dying during his period of imprisonment. 
He was solicitous over the management of 
the farm, difficulties of procuring labor due 
to the liberation of the slaves and the jeop- 
ardy to his family from marauding vaga- 
bonds who terrorized the border states. He 
stands out for his fortitude under adver- 
sity, his simple faith and his confidence in 
the ultimate triumph of righteousness, and 
his courage to face rebuff and disappoint- 
ment as one expedient after another was 
tried, in vain, to effect his release. 

When first admitted to prison, Dr. Mudd 
was given duties in the dispensary and 
some measure of freedom. After some three 
months of incarceration, however, he at- 
tempted to escape aboard a vessel that put 
in at the island. He was recognized and 
returned in chains. He stated later that his 
intention was to reach some place where a 
writ of habeas corpus could be obtained 
and there place himself under the protec- 
tion of the civil authorities. After this ill- 
advised attempt, he was subjected to such 
persecution and abuse as man can devise 
in his inhumanity to man. He was kept in 
chains and under close guard in his quar- 
ters, forced at the point of a bayonet to do 
the most menial tasks and forbidden any 
conversation with anyone except his im- 
mediate cellmates. Outgoing and incoming 
letters were opened and censored. The food 
was intolerable, the quarters were foul and 
swarming with bedbugs and mosquitoes, 
and the climate was unbearable. Weeks 
lengthened into months and years, and 
eagerness and hope yielded to apathy and 
disillusionment, to be replaced in turn by 
bitterness and resentment at his unjust and 
prolonged persecution for no greater crime 
than the fulfillment of his simple profes- 
sional duties to a suffering human being. 

In the fall of 1867, something over two 
years after Dr. Mudd’s arrival, a severe 
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epidemic of yellow fever broke out on the 
island. The Post doctor was one of the 
earliest victims of the disease and the medi- 
cal duties of the island devolved upon Dr. 
Mudd. He threw himself into the work with 
unreserved energy and with total disregard 
for his own safety. A series of reforms in the 
handling of the sick were immediately in- 
stituted, the results of which were reflected 
in a striking fall in the mortality rate. It 
had been the practice, among other things, 
to send the patients in an open boat to the 
hospital on another island, two and one- 
half miles away. He considered the delay 
in instituting treatment and the added ex- 
posure detrimental. Instead, the sick were 
hospitalized at once and given vigorous 
and intensive treatment. Those companies 
of the garrison which were free from infec- 
tion were sent to an adjacent island. When 
another physician was sent to assume 
charge, Dr. Mudd worked under his direc- 
tion, spending eighteen or more hours a day 
ministering to the sick and dying, and 
spreading cheerfulness and hope among 
the demoralized soldiers and prisoners. His 
letters describing the epidemic are most 
interesting. He writes to his wife: 


It is now nearly eleven o’clock at night, and 
though tired and worn from constant attention 
upon the sick and dying, having buried two 
today, I cannot refrain from letting you share 
the gloom which surrounds this seeming God- 
forsaken isle. Although three-fourths of the 
garrison have been removed, the epidemic 
seems to increase with unabated fury. The first 
three or four days of my attendance in the 
hospital we were not visited with a single death. 
Since then, the number has largely increased, 
the most experienced nurses have been seized 
with the disease. It is impossible to obtain suit- 
able nurses to bestow the attention required, 
and seven unfortunate beings have been 
ushered into eternity, without a kind word or 
ministering angel of religion. Our hospital being 
insufficient to hold the numbers, a second, then 
a third, and yesterday a fourth, were provided, 
and they are all filled. We have scarcely well 
ones enough to attend the sick and bury the 
dead. They are not suffered to grow cold before 
they are hurried off to the grave. 
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Again he says: 


I have been acting physician and nurse for a 
considerable time, until I am nearly exhausted. 
My heart sickens at the prospect which is 
before me. Were an enemy throwing shot and 
shell in here a more horrible picture could not 
be presented. . . . Sometimes the poor crea- 
tures are struck with delirium from the begin- 
ning, and are perfectly wild and unmanageable; 
some die the same day they are taken, but 
most live to the third day. More die for the 
want of proper nursing and care than lack of 
medical attention. I am up all day until twelve 
o'clock at night. Dr. Whitehurst comes around 
between that time and day. I sleep until five or 
six o’clock in the morning and return at seven. 


With the garrison sick or absent, and five 
of the six officers dead, discipline was, of 
course, demoralized, and guard duty re- 
laxed. By virtue of the nature of his duties, 
Dr. Mudd was free to come and go at his 
pleasure. Opportunities for escape readily 
presented themselves and were considered, 
but he chose to stay in fulfillment of his 
duty. In his own words, 


By the hand of Providence my fetters have 
been broken, yet I run not, preferring to share 
the fate of those around me and to lend what 
aid in my power to breaking down the burning 
fever, overcoming the agonizing delirium, and 
giving all the hope and encouragement possible 
to the death-stricken victims of the pestilence. 


Despite the pressure of urgent duty, 
Dr. Mudd took occasion to make a number 
of observations regarding the spread and 
treatment of the disease, which he recorded 
and preserved. “Should I have time,” he 
wrote, “I will endeavor to give to the world 
my theory and experiences of the disease, 
as confined to this island.’ On the basis of 
some very shrewd deductions from the 
manner of spread of the infection, he ar- 
rived at conclusions as to the etiology of 
yellow fever which approached our present 
conceptions. He noted that when the pa- 
tients were sent to a separate island, the 
nurses and attendants remained free from 
the disease, although they were in constant 
and intimate contact with the sick and 
dying. Therefore, the disease itself was not 
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contagious. But when the same nurses were 
brought back to the island originally in- 
fested, when the attendants came into 
contact with the patient’s own beds or 
linens, they promptly succumbed. There- 
fore the germs of the disease were trans- 
mitted by “‘formites” or by “continuity of 
matter.” His record of regular progression 
of the fever from bed to bed in unbroken 
sequence suggests that the formite respon- 
sible was a vector less agile than the mos- 
quito. As for treatment, he stated that, 
“It was not long before I discovered I 
could do more with nine cases out of ten by 
a few consoling and inspiring words than 
with all the medicine known to me in the 
materia medica.” 

By his unflagging efforts, his indomitable 
courage, and his unfailing cheerfulness in 
the presence of despair and danger, Dr. 
Mudd endeared himself to all the members 
of the garrison of his island prison. Without 
solicitation, they insisted upon drawing up 
a petition, signed byevery officer and man 
in the fort, describing the valiant services 
which he had rendered, and requesting that 
the President terminate his sentence. Un- 
fortunately, President Johnson was then 
engaged in the political struggles which led 
to his attempted impeachment and there 
is no record of his having received the 
petition. 

During the course of the epidemic, one 
of Dr. Mudd’s cellmates and fellow “‘con- 
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spirator,” to whom he had become greatly 
attached, died of yellow fever. Mudd con- 
tracted the disease as the epidemic waned 
and was left in a weakened condition, from 
which he very slowly recovered. When the 
pestilence ended, the old order was re- 
sumed; fetters and guards were replaced 
and letters censored. Efforts at obtaining 
release met obstacle and delay occasioned 
by the political storms raging in Washing- 
ton. Another year of disappointment and 
misery passed and it was not until March 8, 
1869, after four years of horrible imprison- 
ment, that he was finally pardoned by 
President Johnson. 

Dr. Mudd arrived at his home two weeks 
Jater, to take up the threads of life so ab- 
ruptly broken by these unfortunate circum- 
stances. His health was broken, his fortune 
gone, his practice dispersed, his farm in a 
terrible state of disrepair, and the general 
economic situation impaired by the war’s 
wastes and depredations. The task con- 
fronting him was not an easy one, but he 
met it with characteristic patience and 
courage. He succeeded, in part at least, in 
regaining the confidence of his neighbors 
and in restoring |himself to his earlier 
position in life. His health remained 
fragile, however, and he died January 
10, 1883, at the age of fifty years, of 
pneumonia contracted as a result of expo- 
sure in inclement weather while attending 
his patients. 
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OpssteEtrics. A TEXTBOOK FOR 
THE UsE oF STUDENTS AND PRACTITIONERS. 
By Henricus J. Stander, M.pD., F.A.C.S. 
Seventh Edition. A revision and enlarge- 
ment of the text originally written by 
J. Whitridge Williams. Price $10.00. New 
York, D. Appleton-Century Company, 
Inc., 1936. 


Every physician in the United States, if he 
pretends to know even the beginnings of medi- 
cal literature, either has a copy of Williams’ 
textbook, has seen a copy of it, or, at least, has 
heard others talk about it. For the past two 
decades most medical students have poured 
over the pages of either DeLee’s Obstetrics or 
Williams’ Obstetrics. Whether you preferred 
one or the other has been a matter of individual 
choice. It has been generally agreed, however, 
that Williams’s Obstetrics is a classic. 

In October 21, 1931, a year after he had 
completely revised the Sixth Edition of his 
textbook, Dr. Williams died at the age of 
sixty-five years. For a number of years his right 
hand man, and the Associate Professor of 
Obstetrics at Johns Hopkins, was Henricus 
Stander. While at Hopkins, Stander made for 
himself a nation wide reputation. Therefore, it 
was not surprising that when the new Cornell 
Medical College unit of buildings was almost 
completed Dr. Stander was invited to head the 
department of Gynecology and Obstetrics of 
that institution. Naturally, he listed Dr. 
Williams’ book as obligatory for his students 
to use. Then it occurred to him that, again, the 
work should be reedited, revised and brought 
up to date. It was with a great deal of hesitation 
that Dr. Stander undertook this task as he 
knew too well the difficult, it not impossible 
obstacles that would confront him in the work 
of this revision. Let us hasten to say, at this 
point, that Dr. Stander has done a masterly 
job. He has completely revised and rewritten 
many sections, rearranged certain chapters and 
added three new chapters. Two years were 
spent by Miss Elizabeth Broedel in preparing 
new drawings as well as retouching earlier ones. 

To praise this work or Dr. Stander’s editing 
would be akin to painting the lily. It suffices to 
insist that Williams Obstetrics is still a classic, 
that it has been improved by Dr. Stander’s 
wise hand, and still stands in a class by itself, 
to many the outstanding textbook on obste- 
trics in the English language. 
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Cystoscopy AND UroGrapny. By James 
B. Macalpine, F.R.c.s. (Eng.). Second Edi- 
tion, revised and enlarged. 297 illustrations 
and 14 colored plates. Price $9.00. Balti- 
more, William Wood & Co., 1936. 


The first edition of this work appeared nine 
years ago and during that time enjoyed a wide 
popularity. 

The author has thoroughly revised the text 
and brought it up to date. Six fresh chapters 
have been added, three of which deal with 
urography. Of the 181 figures in the previous 
edition 25 have been omitted but 141 new illus- 
trations have been added. The colored plates 
have been increased from 12 to 14. 

This book of 478 pages (indexed) has been 
accepted as a standard work and this new 
edition leaves nothing to be desired. 


SurGICAL DisEASES AND INJURIES OF 
THE GeniTo-UrRINARY ORGANS. By Sir 
John Thomson-Walker. Second Edition, 
revised. Edited by Kenneth Walker. With 
25 color and 33 black and white plates, and 
283 illustrations in the text. Price $10.00. 
Baltimore, William Wood and Company, 


1936. 


This work of 974 pages first appeared in 1914 
and made a reputation for itself in England and 
abroad. We learn that the supply became 
exhausted and the book unattainable. Then 
came the War and afterwards the heavy 
demands of hospital and private practice, 
which made it impossible for the author to give 
the time necessary for a second edition. From 
this impasse the work was eventually rescued 
by the editor. 

The editor has tried, and succeeded, to 
make the book reflect the current opinions of 
the day. He has added new chapters on renal 
function tests, transurethral operations, ob- 
struction at the bladder neck, impotence and 
sterility, and the chapters on prostatic enlarge- 
ment, renal tuberculosis and bladder tumors 
have been entirely rewritten. Due to the 
importance of x-rays in urology and pyelog- 
raphy, as contrasted with their place in urol- 
ogy when the first edition appeared, many new 
plates have been added. 

All in all, a sound textbook. The illustrations 
are especially well done and the colored plates 
excellent. The index is adequate. 
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